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The longest electro-pneumatic 
braked trains in the world 


To meet the peak hour needs on the Southern Region suburban lines in 
South-East London and North-West Kent, a number of 10-coach electric 


trains were brought into service on June 14th between Charing Cross and 
Dartford, via Bexley Heath. 


These were composed by providing new two-car units of the latest Southern 
Region all-steel stock, which, coupled to existing eight-coach trains of 
similar type already running, and adding extra seating for 186 passengers, 
provide a total seating capacity of 958 per train. 


Photograph by courtesy of British Railways, Southern Region 


These new units were also equipped with 
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ELECTRO- PNEUMATIC 
BRAKES 


similar to those on the existing stock, These 10-coach trains are the longest 
now in regular service in the world fitted with this type of brake equipment. 


Brakes made in England by: 
Westinghouse Brakes & Signal C° Ltd, 82, York Way, London N.1 
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For speedy helo... “ 
1G ROLLER-BEARING AXLEBOXES 


Last year, Cowans, Sheldon & Co. Ltd., 
England, delivered to the Swedish State 
Railways two breakdown cranes designed 
to be run in train or under their own 
steam power. Each unit consists of a 
four-axle crane wagon and two two-axle 
relieving bogies. When the cranes are 
run in train, the jibs are lowered onto 
match-wagons and supported by swivel- 
ling trestles. 


fo reduce the time taken to reach 
an accident and to conform with 
modern Swedish practice, the 
breakdown cranes are equipped 
with SKF roller-bearing axle- 
boxes. 


Breakdown crane of the Swedish State Railways 


Maximum working capacity 
with outriggers: 50 tons at 18 ft. radius 
without outriggers: 10 tons at 19 ft. radius 


Maximum reach: about 39 ft. 
Capacity with outriggers: 6 tons 
iy without outriggers: 3 tons 


Maximum height of lift: about 39 ft. above rail level 


Maximum load per axle: 13 tons 
Maximum speed: 55 m. p. h. 


SOCIETE BELGE DES ROULEMENTS A BILLES SCF, S: A. 


117, Boulevard Anspach BRUXELLES Téléphone: 11.65.15 


GAND. 32, Rue Basse.des Champs ANVERS. 40, Meir LIEGE. 31a, Bd de la Sauveniére 


Diesel-electric locomotives for New Zealand 


‘ENGLISH ELECTRIC’ recently built fifteen 660 H.P. Bo-Bo type 

diesel-electric locomotives for general service on the New Zealand Government 
Railways and the illustration shows four of these locomotives outside 

running sheds at Wellington. The Company has also supplied a considerable 


number of electric locomotives and multiple train units since 1921. 


"ENGLISH ELECTRIC 


lectric traction 


‘ENGLISH ELECTRIC’ 
Generating Plant —Steam, Hydraulic, Gas Turbine or Diesel. Transformers, Rectifiers, and S witchgear. 
Industrial Electrification. Electric and Diesel-electric Traction. Marine Propulsion and Auxiliaries. Aircraft. 
Aircraft Electrical Equipment. Industrial Electronic Equipment. Instruments. Domestic Electrical Appliances. 
Television Receivers. 


THe ENGLISH ELECTRIC Company LIMITED, QuEENS House, KINGSWAY, LONDON, W.C.2 


OND. 17 Offices and representatives throughout the world 
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SERAING-BELGIUM 


One of the Diesel-electric locomotives, Cockerill-Baldwin, 1 600 HP, for the line 
Matadi-Leopoldville (Belgian Congo). 


STEAM AND DIESEL LOCOMOTIVES - SEA-SHIPS - DIESEL 

ENGINES. - BOILERS OF ALL TYPES -. ALL KINDS OF RIVETED 

OR WELDED BOILER-MAKING - CASTINGS (CAST IRON, IRON) 
UP TO 100°SHORT TONS: 


from strength to strength 
in steel 


ERIE D IN STRENGTH OF STEEL BUILT FOR ENDURING SERVIC 
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For enduring service... 
the strength of steel. For 
design and construction, 
sound, steadfast and 
reliable . . . the immense 
facilities, the engineering 
experience, the 
craftsmanship of Pressed 
Steel Company Limited. 
Strength added to 
strength . . . reason 
enough why over 11,000 
of these 16-ton mineral 
wagons will be Pressed 
Steel built to the order of 
British Railways annually. 
Pressed Steel Company 
Limited also manufacture 
wagons and rolling stock 
for world railways. 
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LINWOOD, PAISLEY, 
SCOTLAND 


HEAD OFFICE 
COWLEY, OXFORD 


wagons and rolling stock by 
PRESSED STEEL COMPANY LIMITED 


London Office: Sceptre House, 169 Regent Street, W.|l 
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LA BRUGEOISE 
ET NICAISE & DELCUVE 


PUM) TSE Da bA BEIT Ye Ce Mi EAtNies 


Steel-works, Forges and Engineering Works 
Head-Office and General Direction at 
St-Michel near Bruges 
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AND FIXED EQUIPMENT FOR 

RAILWAYS AND TRAMWAYS 

BRIDGES, FRAMEWORKS, TANKS, GAS-HOLDERS AND ALL 

STEEL CONSTRUCTIONS RIVETED AND WELDED 
© 


WHEEL SETS — STEEL CASTINGS = IRON 


FOUNDRY 
SPRINGS 
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(Government Railways 
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Bow Junction—British Railways, Eastern Region 


CENTRALIZED TRAFFIC CONTROL 


The experience of MV-GRS engineers covers all aspects of railway signalling 
throughout the world, The Company's technical resources and practical 
knowledge have enabled MV-GRS to pioneer many important advances in 
power signalling. The first plug-in detachable relays, for example, were 
‘ntroduced into service more than ten years ago by MV-GRS. Similarly, 
MV-GRS led the way in the development of signalling systems for outstanding 
marshalling yards such as Toton, L.M. Region. For future advances in railway 
signalling, from complete Centralised Control systems to point operating 
machines—look to MV-GRS. Please write for Publication SP.7601-1. 


METROPOLITAN - VICKERS-GRS LIMITED, 132-135 LONG ACRE, LONDON, W.C.2. 


WME Signalling Equipment for Railways 


Power in hand - 
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SUPERHEATERS 
MEAN MORE POWER FROM 
STEAM 


ji a SuPERHEATER / 


Company Lt 


the authority on Suporhoctid Stic 


53 HAYMARKET, LONDON, S.W.1. @ Works : TRAFFORD PARK, MANCHESTER, 17 
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RAILWAY MATERIALS 


The Steel Peech & Tozer works is famous for its steel tyres, produced 
for every kind of rolling stock up to the largest locomotive tyres. 
Notable are the unusually tough and hard-wearing ‘CP’ and ‘BC’ 
brands, and other specially-treated tyres, much esteemed by 
railway engineers in many lands. At this works are also produced 
rolled steel solid wheels, disc centres, locomotive carriage and 
wagon straight axles, locomotive crank axles and laminated springs. 


At the Workington plant high duty wear--resisting Bessemer acid 
steel rails are made, together with fishplates, bearing plates and 
steel sleepers. 


STEEL PEECH & TOZER : THE ICKLES - SHEFFIELD 


WORKINGTON IRON & STEEL COMPANY » WORKINGTON 


Branches of The United Stee! Companies Limited of Sheffield, England 
Pe a a TC 
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Anglo-Franco-Belge des Ateliers de La 
Croyére, Seneffe et Godarville (Soc.) 

Ateliers de Construction Oerlikon 
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Baume & Marpent (S.A.) 

British Insulated Callender’s Cables Limited 


British Thomson-Houston Co. Ltd (The) 

British Timken Ltd . : 
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Cockerill (John) 
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Specialities : 


Electrical equipment for all traction requirements. 

Locomotives and railway rolling stock. 

Railway rolling stock and fixed equipment. 

Overhead equipment for Railway electrification and 
signalling cables. 

Electric traction equipment. 

Tapered roller bearing axle-boxes. 

Railway rolling stock and fixed equipment 

Machinery and metal structures. Diesel-electric locomotives. 

Diesel engines for rail traction. 

Decoration for the interior of railway carriages. 

Railway electrification. 

Commonwealth railway products. 

Electrical equipment. 

Railway forgings and tools. 

Truck beds for locomotives. 

Rectifiers. 

Speed indicators and recorders. 

Standard and special wagons. 

Permanent way equipment. re 

Signalling equipment for railways: 

Insulating fishplates. 

Rolling stock equipment. 

Wagons. 

Telecommunication. 

Axleboxes. 


Locomotives and railway rolling stock. 


~ 


Automatic slack adjusters. 
Rails, sleepers. 


Axleboxes. 

Roofs in aluminium. 

Railway equipment. 

Superheaters for locomotives. 

Railway materials. 

Heating systems on Diesel raiicars and on Diesel 
locomotives. 

Turbo transmissions. 

Railway signalling. Brakes. 
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(M_). — Operation and equipment 
of single lines carrying heavy traffic. (7 200 words and 
figs.). 

1954 625 .144 
Bull of the Int. Ry. Congr. Ass., No. 11, Novem- 
ber, p. 1121. 
EN (Nils). — Trackwork with long rails. 
(2 000 words and figs.) 
1954 385 .02 
Bull. of the Int. Ry. Congr Ass., No. 11, Novem- 
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New Books AND PusBLICATIONS. — Directory of Rail- 
way Officials and Year Book 1954-1955. (300 words.) 
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Individual axle drive. 


Mechanical systems used on electric locomotives and motor 
coaches, with an indication of the results obtained in service on 
railways of all kinds, 

(Continued* ) 
by Adolphe-M. Hua, 


Consulting Engineer, Thalwil (Zurich), Switzerland. 


Figure 462 is a dimensioned sketch of they relate to the position at February 
the eight Austrian (BBOe) mentioned 1953. It will be seen that the dimensions 
above under c) (on the page following differ from those in the figure mentioned 
figure 461), which have been numbered in note (328): the bogie wheelbase (and 
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Plan Oesterr. Brown Boveri-Werke, EB 150.003 (November 1952). 


Fig. 462. — Dimensioned sketch of 8 locomotives C’oC’o series 1010.01 to 08, 1953, Austrian Federal 
Railways (BBOe) with Brown Boveri spring drive. 
Note : The sketch shows the probable final form. 


in the series 1010.01-08 forming class 1010, the wheel diameter) remain the same 
still under construction in 1953. The (as in all probability will the arrangement 
dimensions and general arrangement are of the traction motors) but the distance 
those which will probably be adopted; between the inner axles of the bogies is 


(*) See International Railway Congress Bulletin, for February 1953, p. 65 and May 1953, p. 245. 
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increased from 4100 to 4350 mm 
(13’ 57/16” to 14’ 31/4”), the distance 
between bogie pivot centres from 8 200 
to 8.450 mm (26’ 10 7/8” to 27’ 8 11/16”) 
and the length over buffers from 17 000 
to 17690 mm (55' 9 1/4” to 58’ 3/8”). 

To conclude this section on the Brown 
Boveri spring coupling — which is at 
present one of the most widely used, 
and so far as we know has not given rise 
to any difficulty — we may say that the 
principle is, briefly, a spider with cross- 
arms driven by dished couples located at 
both ends of each of the helicoidal springs 
encased in the gear wheel (see diagrams, 
figs. 146 and 190 of Vol. I). It will be 
noted that there is a similarity in principle 
with the SLM mechanism shown dia- 
grammatically in figure 363; with that 
of figures 360 and 361 and also finally 
with that which will be dealt with in 
Chapter V. In all these cases, the drive 
mechanism is contained in the body of 
the large gear wheel (compare also the 
fig. 147 of Vol. IT with the similar figure 
in Chapter V). 


B) « Sécheron I» mechanism with twin 
springs (318) (301), 
Whilst this coupling is comparatively 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


NOVEMBER 1954 


1929/30, there are now still more applica- 
tions which we shall describe below : 
a) The Austrian Federal Railways 


‘(Oesterreichische Bundesbahnen BBOe) 


(330), already mentioned in several places, 
decided shortly after the second world 
war (in 1947) to order a further series of 


locomotives similar to preceding ones, — 


with « Sécheron I» mechanism. The 
purpose in view was principally to reduce 
the delivery time and also to provide a 
period of comparative trials with more 
modern mechanisms (331), 

The inevitable disadvantage of spring 
breakages with the « quill drive » and 
its derivatives was recognised; despite 
improved quality and manufacture of 
springs, there are still relatively frequent 
fractures. There were developed, there- 
fore, the former series 1170, 1170.100 
(fig. 94 and 95 of Vol. I) and 1170.200 (332), 
which gave series 1170.300 renumbered 
1040, of which 16 locomotives were 
ordered (333). 

Figures 463 and 464 contain a dimen- 
sioned sketch and a view in service with 
a train. The same « Sécheron I » coupling 
as series E. 45.2 (1170.200) is used. The 
impact limit of the springs has, however, 
been reduced so as to lower extreme 


old, the first applications dating from stresses. The BBOe consider that of all 


(330) The title « Oesterr. Staatseisenbahnen» shown at the bottom of the right hand column of Deo>- 
Vol. II, was only temporary; the earlier title of BBOe (Bundesbahnen Oesterreich) was restored when 
ae again became (as after 1919/1920) a Confederation of States, some years after the second 
world war. 

(331) The extension of electric traction to Vienna (Wien-Westbahnhof) created a need for a large 
number of new electric locomotives. Shortly after the second world war, electrification was continued 
on the main West-East diagonal from Attnang-Puchheim to Amstetten, where the contact line was 
put under load in the summer of 1951. With the last step towards Vienna, opened on the 19th December 
1952, and other lines, the sections electrified increased to more than 250 km (155 miles). — Sée EB, 
Jan. 1952, p. 2, « Die Elektrisierung der Oesterreichischen Bundesbahnen », A. KOCI. 

(332) These series designations became under the German occupation of Austria, from 1938 : E45, 
E45.100 and E.45.200, but the earlier ones were restored in 1952 when new class designations for new 
stock were introduced. — See table referring to BBOe series further on. 


es) See EB, Nov. 1952, pp. 269-275 (Fig. 1-19). «Das Elektrolokomotiv-Bauprogramm der Oester- 
reichischen Bundesbahnen », W. BREYER. 
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the types of mechanism they have in 
service, the « Sécheron I » is by far the 
simplest and requires practically no main- 
tenance. At speeds in the region of 90 km 
(56 miles)/h, however, stresses in the 
helicoidal springs are considerable, not 
so much from centrifugal force as from 
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takes an S form. As we have already 
mentioned, particular care has been 
devoted to the manufacture of the springs 
and also the surface finish. Statistics do, 
in fact, show a reduction in the number 
of spring breakages, but the average rate 
is still one per month on the locomotives 
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Plan BBOe, completed on the left. 


Fig. 463. — Dimensioned sketch of 16 B’9B’o locomotives of the BBOe class 1040. The first ten, Nos. 
1040.01 to 10 have vertical end walls; the next six, Nos. 1040.11 to 16 have rather longer bogies 


with shaped ends, as shown on the left. 


stresses set up by excentric pulsation of 
the hollow shaft in relation to the axle, 
these forces being added to the static 
stress arising from the torque load. 
Furthermore, by reason of the rigid 
anchoring of the two ends of the springs, 
the centre line of the latter continually 


when they have been in service about 
a year. It has therefore been decided that 
for express passenger locomotives (maxi- 
mum speed: 120 km [74 miles]/h) the 
« Sécheron I» mechanism is no longer 
to be considered, and for new series the 
AEG mechanism « Federtopfantrieb » 


of: 
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will be used; this will be dealt with 
under C) below. Supply difficulties in 
connection with raw materials have in 
the event not allowed the desired reduc- 
tion in delivery period, so that the new 
developments are also to continue forth- 
with. 


Various improvements have therefore 
been incorporated in the new class 1040 
locomotives of the series E.45.2 (1170.200); 
figs. 3 to 5 of the publication mentioned 
in note (333) show some interesting features 
of the bogies and their connections which 
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are new; fig. 6 shows the new type of 
Friedmann forced lubrication axlebox 
and fig. 16 (again from the BREYER 
article) shows a traction motor. 

These 16 locomotives carry the num- 
bers 1040.01 to 1040.16. They are built 
by the « Wiener Lokomotivfabriks » 


Photo W. Wagner No. 846. 


Fig. 464. — Locomotive No. 1040.07 in service with a train on the southern gradient of the Tanern 
running towards Villach. The locomotive is still carrying the old class designation No. 1170.307. 


Lofag (or WLF) for the mechanical 
parts and by the ELIN Co. (Sécheron 
agents) for the electrical equipment and 
assembly, that is the same organisation 
as previously (see Vol. I, p. 44). As in 
the earlier case, the body has a three 
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point bearing on each bogie with adjust- 
able return springs. In figure 463 can 
be seen the two types of body ends: the 
first ten locomotives, Nos. 1040.01 to 
1040.10, ordered in 1950, and put into 
service during 1952, have a shorter body 
and vertical end walls, whilst 1040.11 to 
1040.16, ordered in 1952 and still under 
construction at the beginning of 1953 
have a longer body and the upper part 
of the end walls is profiled. This is shown 
on the left of figure 463. 


To show clearly (in view of the various 
changes in numbering of the series) the 
machines still in service fitted with the 
« Sécheron I » coupling, all B’oB'y type, 
and bilateral drive, we give the following 
table: (see next page). 


The principal characteristics of the 
new series 1040 locomotive, not already 
given, are as follows: 


Hourly power: 3 220 H.P. at a speed 
of 64 km (39 miles)/h; 


Max. starting tractive effort: 20 tons; 


Tare) Sl tons (79:5 tons for. the 
Nos. 01-10, with shorter bodies); 
Load per driving axle : 20.25 t (19.9 


tons); 
Gear ratio: 21:93 (spur gears); 
Gearing and coupling : bilateral. 
This comprises everything that can be 
stated about the BoBo locomotives with 


« Sécheron I » couplings of the Austrian 
Federal Railways (BBOe). 
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b) We have already mentioned an 
application of the same « Sécheron I » 
mechanism to a bogie (two driving axles) 
of one of the motor brake vans, class 
Fe 4/4 of the Swiss Federal Railways 
(CFF) (fig. 444). This application (con- 
version of the bogie) was carried out 
in 1933 on motor coach No. 18524 
(re-numbered 824) and the bogie in 
question is the leading one (with Iso- 
thermos boxes) which is shown in figure 
160 [corresponding legend is that of 
figure 42, see note (334)]. This bogie is 
still in service and is the second bogie of 
the converted motor coach No. 824, the 
same one as mentioned above. Dealing 
with the Oerlikon rubber coupling (which 
we have designated Oerlikon VI), it was 
noted at the bottom of the page with 
figure 444 that the other bogie, and also 
the six on cars 821 to 823, have the new 
Oerlikon rubber pad coupling (fig. 442). 


There are some 40 locomotives and 
motor coaches still in service on various 
systems in Switzerland with the « Sé- 
cheron I » mechanism, totalling about 
200 driving axles. 


c) With regard to Russia, we have 
already mentioned (335) the application 
of the « Sécheron I » mechanism to 
two diesel-electric locomotives, proto- 
type ML. 6 (?) class, i.e. the 1 Eo 1 type 
of 1930 (1 200 H.P. hourly rating, weight 
in running order = 135 t) and the 2 Eo 1 
type of 1931 (1650 HP hourly rating, 
weight in running order 149 tons. Gauge: 
1 524 mm (5' 11/16”). These two locomo- 
tives had an adhesive weight of 105 tons or 


(334) See top of p. 44, Vol. IT (December 1947, Congress Bulletin, p. 1006, see fig. 42) and sub-title 
of fig. 42 and 160 which were reversed in error. See Erratum 44, p. 312, Vol. I. 


(335) See Vol. II, pp. 47-50 (Congress Bulletin, December 1947) fig. 47-50. 
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Austrian locomotives (BBOe) B'oB 


BBOe German ee 
: i i umber : 
Original Year series Laces Probable in service Mal 
Item number of put into designation | | aintained designation | 4+ the end _ Spe 
locomotives service up to 1938 anti from of 1952 in sé 
or since 1952 1952 1953 
kn 
1 14 1927/28 1170 E 45 1045 01-10 6 
2 11-14 6 
3 15 1929/31 1170.100 E 45.100 1145 101-106 6 
4 107-115 6 
5 8 1934/36 1170.200 E 45.200 1245 201-208 8 
6 43 1936/40 1170.200 E 45.200 1245.500 209-241 8 
7 10 1950/51 1170.300 — 1040 01-10 9 
8 6 1953 — — 1040 11-16 9 
96 locomotives in all 
Siegl = Siegl Locomotive Works, Vienna Neustadt. ‘ 
Lofag (or WLF) = Wiener Lokomotivfabriks SA., at Vienna Floridsdorf. 
ABES = Association of four Austrian electric equipment manufacturers : 
AEG/BBC (Brown Boveri)/ELIN/SSW (Siemens-Schuckert). >: 
21 tons per driving axles. Itis not known traction (even for condensing loco- 


if other locomotives of this type have been 
built in Russia but it is known that oper- 
ating conditions on the Soviet Railways 
(to which we shall return later in regard 
to the AEG mechanism) are not very 
favourable for internal combustion 
engines, partly because of the great 
seasonal variations in temperature (some- 
times below — 40°C in winter), partly 
because of the tropical type of rainfall 
in some regions, and partly because of 
the extremely bad dust, which cannot be 
filtered. These conditions, however, 
impose the same difficulties for steam 


motives), particularly in view of the low 
water supply in certain areas. From a 
technical aspect of locomotive main- 
tenance, electric traction is much more 
favourable. 

Among other applications in Switzer- 
land, the following may be mentioned: 

d) In 1950, the two 1 Co-Cp 1 loco- 
motives of the Swiss Bernese Alps Rail- 
way (BLS) Nos. 207 and 208 (class Ae 6/8) 
were fitted with « Sécheron I » mechan- 
ism. These are the two locomotives 
already described (33°) (figs. 127 and 128, 
Vol. IT) which were first fitted with the 


(336) See p. 104, Vol. II (Congress Bulletin, April 1948, p. 244). 


NOVEMBER 1954 


, Bo + Bo) with « Sécheron I» mechanism. 


: Makers 


Number ssh 
eel destroyed ne 
: during motives 
mechanical electrical 1 ee ete 
M parts  ¢auipment| —_Nos. 1952/53 


| 


00 Sieg] ELIN 02 and 05 8 
00 Lofag ELIN — 4 
00 Krauss, Linz | ELIN 101 and 103 4 
00 Lofag ELIN —_ 9 
50 Lofag ABES 206 ih 
50 Lofag ABES PA) 42 
50 Lofag ELIN — 10 
50 Lofag ELIN — 6 
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Figures Gear Type 
of gear 
Nos. ratios (bilateral) 


94 (Vol.I) 

| 1 : 5.867 Maag, oblique 
95 (Vol.I) 

te eS SO) » 
see pp.55 and 1: 4.43 Maag, spur. 
57 (Vol. ID 

— 1: 4.43 » 

462 1: 4.43 » 
462-463 1 : 4.43 » 


Locomotive No. 104 at first had a gear ratio of 1 : 4.42 for experiments at 85 km (53 miles)/h but was later 


verted to a ratio of 1 : 5.867 like the remainder. 


Sécheron piston type mechanism, which 
as we know, has-not given satisfactory 
results and is no longer being fitted. 


e) In 1952, BCFe 2/4 class motor- 
coach No. 44 of the Bodensee-Toggen- 
burg BT (N. E. Switzerland, St. Gall) 
was fitted with « Sécheron I » mechanism 
(on the two axles of the driving bogie 
only, the other being a carrier). Diameter 
of driving wheels: 1 040 mm (3’ 4 15/16"); 
maximum speed: 90 km (56 miles)/h 
(compare figs. 38 and 39 of Vol. II). 


f) In 1946, the Emmental-Burgdorf- 


Thun Railways (EBT) also in Switzerland, 
and already mentioned (337) ordered a 
Be 4/4 class locomotive, No. 109, and 
in 1953 another one, No. 110. Wheel 
diameter: 1060 mm (3’ 56/8”); maxi- 
mum speed: 75 km (47 miles)/h. 


g) In 1951/52, the Belgian Congo 
ordered from the Ateliers de Construc- 
tions Electriques de Charleroi ACEC, 
already mentioned several times in con- 
nection with the same drive mechan- 
ism (338), twelve electric locomotives of 
the B’oB’g type, Nos. 1 to 12, for the 


(337) See pp. 41-43, Vol. I, fig. 37 (Congress Bulletin, December 1947, p. 1003) and Vol. I, fig. 99, 
p. 45, regarding similar locomotives of the BT Railway (and SMB) mentioned under e) above (and 


page following fig. 461). 


(338) See figs. 54-63 of Vol. II (Congress Bulletin, December 1947). 
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BCK (Bas Congo-Katanga) (339). These electrified in 1951, with high tension 
locomotives are destined for the 105 km __ single phase industrial frequency current 
(65 miles) long line from Jadotville to (25 kV, 50 cycles). Gauge 1067 mm 
Tenke (later to be extended to Kolwezi, (3' 6”). 

twice the distance) a section of the line Figure 465 is a dimensioned sketch of 
from Elisabethville, North-westwards to- these locomotives, and figure 466 the 
wards the frontier of Rhodesia, which was first locomotive of the series completed 


(339) See Congress Bulletin EY, April 1953 pp. 49-89, IT : « Description of the single phase 25 kV, 50 
cycle locomotives built by the « Ateliers de Constructions Electriques de Charleroi »; in the article 
p. 49 « The Electrification of the Jadotville-Tenke section of the Railway operated by the B.C.K. 
Company (Compagnie du Chemin de fer du Bas-Congo au Katanga) in the Belgian Congo. » 
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Fig. 465. — Elevation, front view and 
horizontal section through the body of 
the 12 B’oB’o electric locomotives, Nos. 1 
to 12 of the Bas Congo-Katanga (BCK) 


5 \ 
Get 
Ge eliite 


Mechanical parts 
Meétallurgiques », Nivelles; 


Electrical parts : 
tions Electriques de Charleroi, SA ». 


Railway, Belgian Congo, with « Séche- 
ron J » drive mechanism (see figs. 466 


r and 467). 
On : a 
Ais Note. — For description of component 
NIN parts (figures) see publication in note 
|& \re Cts. 15. 
Builders : 


«SA. Les Ateliers 


« Ateliers de Construc- 


Plan Ateliers Métallurgiques Nivelles and A.C.E.C. 


and figure 467 the group of two twin 
motors of one axle with the gear case and 
the terminal points for the springs to the 
hollow shaft. 

These BCK locomotives give an hourly 
power at the tread of about 1 500 HP for 
a speed of 47.5 km (29 miles)/h. The 
maximum speed in service is 70 km (43 
miles)/h. Wheel diameter (new): 1 150 mm 
os 9 9/32"). Gear reduction ratio: 
f: 6.93. 


C) Couplings with pairs of springs. 
« Quill cup drive » 

and « Federtopfantrieb » (319) (39°). 

As we have just dealt under B) above 
with the new Austrian locomotives with 
« Sécheron I » mechanism, we will com- 
mence under this heading with the twenty- 
five new locomotives of the same railway, 
fitted with the « Federtopfantrieb » trans- 
mission. These are the class 1041, B’9+B’o 
type — the bogies are linked together — 
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Fig. 466. — View of the first locomotive of the series in fig. 465. 


Nos. 1041.01 to 1041.25 [see notes (33!) 
and (333)], figure 469 containing a sketch 
of the first 15 (Nos. 1041.01 to 1041.15) 
which were ordered in 1951 under class 
No. 1170.400 and have since been given 
their new class designation (1041). The 
following ten machines of this series 
(1041.16 to 1041.25) have ends of snow- 
plough form (34°). 


Figure 469 shows one of these loco- 
motives hauling an express train. These 
25 locomotives have therefore the AEG 
coupling (also known as Kleinow) with 
socketed springs (European type). Com- 
paring figures 463 and 468, it will be 
seen that the two series have many 
similarities, but the series 1041 are in 
particular longer, and have a larger 
wheelbase. They consequently weigh 


Photo ACEC. 


Fig. 467. — Motor group of one axle of loco- 
motives in figs. 465 and 466, showing the 
twin motors with gear case and end of hollow 
shaft, to which are fixed the driving springs 
(cf. figs 81,:88 and 96, Vol. J and 50-52, Vol. I), 


(340) See the publication in note (333), continuation in EB, December 1952, pp. 301-303, particularly 
with regard to the suspension and linkage of bogie frames, figs. 22 and 23 (p. 302). 


Fig. 468. 


(BBOe), with Kicinow-AEG 


4 tons more and have an axle load of 
21 tons. 

The two new classes 1040 and 1041 
are fitted with the same motors (41 loco- 
motives) and thus have the same charac- 
teristics and speeds, the wheel diameters 
also being 1 350 mm (4’ 5 1/8”) (34%). 

Locomotives 1041.01 to 1041.15 were 
equipped electrically by the three firms 


Plan BBOe. 


— Dimensioned sketch of 25 locomotives, series 1041.01 to 25 of the Austrian Federal Railways 
AEG mechanism 


cupped spring drive. 


Fig. 469. — Locomotive 
No. 1041.03 of the BBOe 
with express train passing 
through a station. On 
the leading, lowered, 
pantograph can be seen 
the special SSW bow, 
mentioned under 2) in 
the text. 


Photo SSW. 


(5 each) AEG (01, 04, 07, 10, 13), BBC 
(02, 05, 08, 11, 14) and SSW (03, 06, 
09, 12 and 15); of the following ten 
Nos. 1041.16 to 1041.25, six were equipped 
by ELIN, one by SSW, one by AEG and 
two by BBC. The mechanical parts for 
the complete series of 25 locomotives are 
from the Graz Works of the Simmering- 
Graz-Pauker Company. 


1080 


We can now proceed to the BBOe 
(Austrian) 1-Do-1 locomotives with AEG- 
Kleinow coupling, to complete, so far 
as Chapter IV is concerned, the Austrian 
spring-coupled locomotives. 

We have already mentioned (34!) the 
8 class 1870 locomotives, ordered in 1937 
and put into service successively up to 
1942. A dimensioned sketch is included 


SIEMENS 


Fig. 470. — Inaugural train for electrification of Amstetten-Vienna line, hauled by two 
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for the first four was provided by the 
AEG and for the second four by SSW. 

Figure 470 shows two of these loco- 
motives hauling an inaugural train. We 
may also note that locomotive 1870.06 
was partially destroyed during the war; 
in reconstruction it has been made into 
a single locomotive (also 1 Do 1, with 
socketed spring transmission) numbered 


1’Dol 


locomotives, class 1018, BBOe, built by Siemens-Austria. 


in figure 86 of Vol. II. These 8 loco- 
motives, Nos. 01 to 08, were designated 
during the German occupation as class 
E. 18.200 and in 1951 redesignated 1018. 
The locomotives were built by the Vienna- 
Florisdorf Works already mentioned 
(Lofag-WLF); the electrical equipment 


1018.100 which was returned to service 
in 1952. 

Before passing to locomotives of other 
railways with the same mechanism, we 
may mention in connection with these 
Austrian locomotives, three special feat- 
ures, two of which concern the collection 


(41) See Vol. I, p. 72 (Congress Bulletin, February 1948, p. 86). 


a 


NOVEMBER 1954 


of current by the pantographs and con- 
sequently do not properly come within 
the scope of this article (although efficient 
collection of current from the contact 
wire is partly dependent on the smooth 
running of the locomotives); the third 
of these features concerns the coupling 
arrangement of the two bogies. 


1) Lowering of one of the pantographs. 
The various dimensioned sketches of the 
Austrian locomotives (figs. 462, 463 and 
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(11 13/16") spacing. The weight of this 
bow friction bar is as low as possible; 
the device gives a life of the carbon 
rubbing blocks up to 70000 km (43 500 
miles). Trials with the aim of improving 
the rubbing bar fixing are not yet com- 
pleted (342). 


3) Coupling between the two bogies of 
a locomotive. — We have mentioned that 
the Austrian locomotives classes 1040 
and 1041 have a mechanical link between - 


Fig. 471.— Dimensioned 


ps - seep deapmegtee hpreppec esteem 
2 ; 


sketch of German DR” 
(now DB) locomotives, 
class E.19, for max. 


speed -in service of 


180 km (112 miles)/h 


PA aiat | pire. 
p (cf. fig. 80, Vol. IZ). 


= ae fT: Aa ey E{(O) Batata {DO} oe ENS ‘i 
ate aw epi 
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j= 
2800 


468) show one pantograph raised and 
one pantograph lowered. The BBOe 
have in fact an automatic device which 
lowers the leading pantograph as soon as 
the driver takes up his position; the 
trailing pantograph only is operative 
(figs. 464 and 469). 


2) Special type pantograph bow. This 
new arrangement called « Type IV » can 
be seen on the leading (lowered) panto- 
graph of figure 469. This device which 
has to provide for running with a single 
pantograph under all types of operating 
conditions consists of a double bow with 
bascule suspension by two lever arms 
about a tube located between the two 
rubbing bars, which have about 30 cm 


From Henschel. 


the bogies. These are shown in figures 3, 
4 and 5 of the publication referred to in 
note (333), and figure 23 of note (349). It 
is considered difficult to state definitely 
whether the two bogies should be linked 
and if the connection should cater for 
tractive effort or if it should only provide 
a side control. All this depends on the 
type of locomotive, loads and wheelbases, 
track conditions and special operating 
requirements. Generally, a decision can 
only be made after practical tests; it is 
intended to deal further with this in 
Chapter VI, in connection with the 
S.N.C.F. locomotives Nos. 9001 and 9002. 


With regard to the German | Dg 1 loco- 
motives, with cupped spring transmission, 


(342) See publication mentioned in note (333), figs. 9, 10 and 11, also Siemens Technische Berichte, 
Vienna, No. 1, March 1952 : « Die Entwicklung der Stromabnehmer fiir die Oesterreichischen Bundes- 
bahnen » (15 figures and diagrams) E. PAWELKA. 
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these have also been mentioned (343) and 
reference may be made to Table C 
(Vol. II, p. 69) and to figures 80, 81 
and 83. These are the E. 18 series (maxi- 
mum speed in service: 140 km [87 miles]/h) 
and E. 19 (maximum speed in service: 
180 km [112 miles]/h) of the « Deutsche 
Reichsbahn » now (for Western Ger- 
many) the Deutsche Bundesbahn DB. 
Figure 471 includes a dimensioned sketch 
of the E. 19 class. 


We now pass to applications in Russia 
of cupped spring transmission, previously 
mentioned (344) and it will be recalled 
that the Soviet Railways have a track 
gauge of 1524 mm and in 1952 had 
120 000 km (74 564 miles) of track, being 
therefore generally of a low density 
when considered in relation to the terri- 
tory served. 


It may be mentioned in passing that 
there are in the U.S.S.R. six different 
systems of current for electric traction 
(which it is as well to bear in mind) as 
follows: 


1) 1 200 V, D.C., since 1924 (experimental 
electrification of the Bakou to Sabunt- 
chi line in the Transcaucasus on the 
Caspian Sea); 


2) 550-750 V, D.C., since 1932 (industrial 
and mining lines in the Urals and in 
Siberia); 
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3) 3000 V, D.C., since 1932, almost all 
main lines electrified, in particular the 
Transcaucasian (Suram pass, gradients 
up to 33 9/9) mining regions of the 
Krivoj-Rog, Donbass; Urals; Sverdlovsk, 
etc., Murmansk line (on the Berents 
Sea, in the Arctic circle); the Transi- 
berian between Chelyabinsk and Zla- 
tooust, 200 km (124 miles), 1945, etc.; 


4) 1 500 V, D.C., since 1935 (short experi- 
mental line, Mineralnie-Voldi-Kislo- 
vodsk and Zheleznovodsk on the north- 
ern flank of the Caucasus (branch of 
the 1300 km [807 miles] line from 
Rostov, N.E. of the Sea of Azov to 
Baku) having gradients of 36 9/99), in 
addition to the metropolitan and sub- 
urban lines in Leningrad, Moscow, 
Tallinn (Estonia) and Karkow (346). 

5) 15kV, 16 2/3 cycles, single phase, since 
1948 (?) line in the South and mining 
regions of the Petchora (Arctic regions) 
(347), 

6) 20 kV, 50 cycles, single phase (experi- 
mental lines of a total of about 100 km 
[62 miles]) since 1952 (?), Mara- 
Torbino lines (?) and Lichoslav section 
of the Kalinin-Bologoje line (?). 
Practically all the Soviet electric loco- 

motives are of the C’9C’p or Co + Co type 

with nose-suspended motors, bilateral 
transmission with gears having a flexible 
rim on 22 springs of 8 laminations. It 


(343) See Vol. II, pp. 68-72 (Congress Bulletin, February 1948). Also notes (57) and (58), p. 69. 
(344) See Vol. II, pp. 66-68 (Congress Bulletin, February 1948) and column 10 of Table A, p. 63. 


(345) See Le Génie Civil, Paris, No. 3298, 1st April 1951, pp. 124-129, «La traction électrique en 
U.R.SS. », 4 maps, 3 figures, table, Y. MACHEFERT-TASSIN. — See also EB ,No .2, 1952, pp. 37-43, 
« Elektrische-Zugforderung in Russland », 9 fig. and diagrams, 4 tables, W. HURLIMANN. 


(346) It was intended later to convert the lines at 1500 V to double the tension at 3000 V, to standardise 


the voltages and to save copper. 


(347) The equipment for this line was obtained partly from the de-electrified zone of Leipzig-Magdeburg 
and Saalfeld-Halle in the Russian occupied zone of Germany. 
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appears that all the locomotives built in 
Russia have the same standardised motor, 
or very similar ones (at 3 kV, D.C.). 
These are for the CoCo type (see fig. 78, 
Vol. II) of the SS series (or S-s Sour- 
manski-Sovietski, 1931), SI (or S-i built 
in Italy since 1931), VL 19 and 21 (Vla- 
dimir Lenin 1932) SK 22 (Serge Kirow, 
2 series, from 1935), VL 22 (1946) and 
SK 23 (1947) (348). 


The locomotives of the 2 Cp 2 type for 
express trains appear to have cupped 
spring mechanism; these are the PB 21 
(Polit Buro) and two series, of which one 
has the AEG coupling (German li- 
cence) (349); the other, probably having 
the Westinghouse «quill cup drive » 
(American licence). Transmission and 
gears are bilateral this being facilitated 
by the wide gauge. The locomotives were 
built by the « Dynamo » and « Kolom- 
na » Works. The maximum speeds in 
service for these two series are 115 and 
130 km (71 and 81 miles)/h; they weigh 
121 and 131 tons respectively with 65 tons 
adhesive weight, the maximum axle load 
varying between 21.7 and 22.5 tons. All 
these locomotives have twin motors to 
each axle, in accordance with figure 472; 
the arrangement is somewhat similar to 


NOVEMBER 1954 


that in figures 81 and 102-103 of Vol. J 
and 50 and 105 of Vol. IJ. The hourly 
rating of these locomotives is 2 760 HP 
(920 per axle), with 11 tons corresponding 
tractive effort. The diameter of the 
driving wheels is 1 850 mm (6' 7/8”) (new) 
whilst that of the other series (CoCo, 
1 CoCo ee DoDo 2 and BoBo + 


“BoBo) (35°) is in all cases between 1 120 


and 1 220 mm (3’ 8 1/32” and 3’ 11 1/16"). 


To conclude the Russian locomotives, 
we show in figures 473 and 474 dimen- 
sioned sketches of two of the principal 
classes, VL 22 and SK 22 and 23, CoCo 
locomotives, 3000 V D.C., standard 
type nose-suspended motors. We may 
note on this subject that the SS class 
locomotives (fig. 475) and VL _ class 
(fig. 473) mentioned above have an 
unusual and very interesting link between 
the body and the bogies; whilst one of the 
bogies turns normally on a pivot (diameter 
of socket: 450 mm = 1’ 5 11/16"), the 
other is displaced in relation to the body 
longitudinally only, without rotation, by 
37.5 mm (1‘ 2 41/64”) in each direction. 
This arrangement permits the taking of 
145 m (153 yards) radius curves at speed 
[see note (345) and figure 475, plan of 
middle axle}. 


(348) The figures following the class designation letters show the axle load, in tons. — Locomotives 
of class VL. 19 will have the original Westinghouse drive, in accordance with fig. 72 of Vol. I. 


(349) See EB, June 1936, pp. 156-157 « Die erste elektrische Schnellzuglokomotive PB 21 der Sowjet- 
union »>. 


(350) There are only two prototype 1CoCo1 locomotives (1937) of 3 500 HP hourly rating corresponding 
to a tractive effort of 27 tons, load per driving axle : 23 tons. 

Of the 2DoDo2 type series, 15 locomotives were built in the U.S.A. in 1949, but their delivery was 
not authorised. They were converted for standard gauge of 1435 mm (4’ 8 1/2’’) in 1950; 12 have since 
been working on the Chicago-Milwaukee-St. Paul and Pacific Railroad, 3000 V D.C. (mentioned several 
times in Vol. I and II.) and 3 others on the South Shore Railroad (1500 V D.C.) with motors in parallel. 
They have 23 tons load per driving axle, hourly rating of 5 530 HP with a corresponding tractive effort 
of 35 tons; dia. of driving wheels 1 120 mm (3’ 8 1/8’) maximum speed in service 110 and 130 km 
(68 and 81 miles) /h. 

Finally of the BoBo + BoBo (1951) locomotives, some are diesel-electrics and there is a prototype 
single phase 20 kV, 50 cycle with rectifier. 
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A certain number of locomotives were units. The B’,B’, have low tension 
ordered in 1952 in Sweden with this trans- control, but the C’sC’y have high 
mission, as under: tension. The latter have an hourly 
a) by the Swedish State Railways, SJ, a rating of 4500 HP, maximum speed 

y number of C’gC’y locomotives, similar 105 km (65 miles)/h. 

i in their general arrangement to the Returning to the ALBEN-SW coupling 

previous ones, but more powerful (fig 450), we have mentioned another 
(4 500 HP hourly rating). faster (maxi- application, somewhat different, on the 
mum speed in service: 100 km B)B,By locomotive No 6902 (fig. 454) 
(62 milesj/h) and with a2 maximum of the French National Railways S.N. 
axle load of 18 tons. These loco CF. (>>!) Figure 476 shows this coupling 
motives will work freight trains in as it is to be fitted in 1953 to six axles 
Southern Sweden and express trains of this locomotive, which may be des- 
in the Northern regions. cribed as follows. 


CA) See pace with fic. 452 and top of following page (Congress Bulletin, May 1953, pp. 267-268). 
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Block « Elektrische Bahnen ». 


Fig. 475. — Elevation and plan of the bogie for the Soviet Co+Cp locomotives SS class, for freight services. In the 


plan view (on a larger scale) as well as in the elevation, the coupling between the two bogies and the automatic 


drawgear. 


outer cross member of the bogie frame, allowing | ongitudinal sliding movement (see text). 
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1 displacement of pivot 6. 


carrying the pivoting link between the two bogies. 
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of fig. 454 (cf. figs. 450, 452 and 453). 


journal. 
wheel centre. 
tyre. 


flexible geared rim (fig. 452-453). 


“manmmoaw p> 


MMe aS a 


the wheel. 
rubber pads. 
tubular facing of pads K. 


| 


the wheel centre C. 


centre on driving pins J. 
springs of fiexible gear wheel. 
sealing and retaining covers for bearings F. 


moO Zz EUR 


2* 


wheel, | in hich, ‘the eee are “set, 
- rotates. It is this gear wheel body — which 
has a flexible rim, as in figure 452 — 


Fig. 476. — Diagram of Alben-SWII mechanism 
for SNCF locomotive, No. 6002, BoBoBo, type 


hollow shaft forming part of the traction motor body. 
roller bearing to allow rotation of gear wheel G on E. 
gear wheel body with disc for driving pins J. 


driving pins with rubber pads K in the body of 


retaining and locking ring for rubber pads K in 


fixing bolts, for ring M and plate G of gear wheel 


which carries the arms bearing the driv- 
ing pins, round which are the rubber 
cushions, set in the body of the wheel 
(as in fig. 450). 

The gears and the rubber mounted 
drive mechanism are bilateral. We will 
call this alternative arrangement the 
ALBEN-SW II. 

We have dealt at the end of Chapter III 
{and in note (29) referring to locomotive 
E. 10.003 of the German DB], also on 
the page with figure 454, with a new 
rubber mounted coupling developed by 
Siemens-Schuckert SSW and called the 
« Gummiringfederantrieb ». This coup- 


ling is shown in figure 477 and can be 


described as follows. 


The body / of the traction motor is 
carried at three points 2 of the bogie 
frame and encircles the hollow shaft 5; 
the latter rotates in the body by means of 
the ball-bearings /7. On the ends of the 
hollow shaft are fixed the large gear 
wheels 4, which have on the outer side 
of their rims six driving arms 6 passing 
through holes provided for this purpose, 
in the driving wheel discs. These driving 
arms 6 compress, in one direction or 
another according to the direction of 
travel, heavy rubber segments 8 (six per 
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1) Traction motor 
body. 

2) arms for fixing 
motor I to bogie 
frame II. 

3) pinion (fixed to 
armature shaft). 

4) gear wheel. 

5) hollow shaft car- 
rying gear wheels 
and rotating in 
the motor body 
1 by means of the 
ball bearings 17. 

6) driving pins, six 
per wheel, fixed 
to the large gear 
wheel 4 and secu- 
red by 7. 

7) outer ring of the 
coupling, fixing 
the pins 6 to the 
gear wheel 4. 

8) rubber segments, 
six per wheel, 
compressed in 
one sense or the 
other (according 
to the direction 
of travel) by the 
driving pins 6. 

9) inner ring of the 
coupling; this 
ring is fixed to 
the centre of the 
driving wheel and 
carries the six 
rubber segments 
8 at the same 


time holding 
them against the 
wheel. 


10) gear case (spur 
=. _.gears, bilateral). 
"11) leading cross 

member of bogie 
frame. 

12) axleboxes (out- 
side). 

13) upper cross bear- 
er of bogie frame 
to which are fixed 
two of the motor 
arms. 

14) axle. 

tubular hole, pro- 
viding play be- 
tween axle 14 and 
hollow shaft 5. 
16) driving wheel 

pe ae spokes. 
ts 17) ball races for 
rotation of hol- 
low shaft 5 in 
motor body 1. 


RNC seb equrec acess, 


tN 2: 
Ss ’ 


a 
—_ 
wa 

~ 


From « Glasers Annalen » 


Fig. 477. — Diagram of coupling using rubber segments Siemens-Schuckert SSW known as the 


« Gummiringfederantrieb » fitted for four driving axles of the German Railways (Western) DB 
prototype locomotive E.10.003 (fig. 478). 


The top shows a vertical section through AB at the bottom of the drawing. 


The lower half of the bottom plan shows a horizontal section through the axle centre; the upper half 
a diagrammatic view from above, of half the bogie. 


The coupling and the gears are bilateral and the complete driving axles are thus symmetrical in relation 
to the longitudinal centre line of the bogie. 


~~ eet 
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Fig. 478. — Dimensioned sketch of German DB prototype locomotive No. E.10.003, 
1952/3, type B’oB’o, E.10 class, built by Henschel and Siemens-Schuckert, with the 
new SSW rubber drive mechanism. The dimensions and arrangements are practically 
the same as for the prototype locomotive No. E.10.001 (end of Chapter III). 


wheel) which are held between an inner 


trim 9 and an outer rim 7. The two 
trims 7 and 9 are theoretically concentric 
with the axle centre, but they have in 
relation to each other the play which is 
produced whilst running between the 
axle /4 and the bogie frame //. 
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From HENSCHEL. 
Fig. 479. — BoBo loco- 
motive, Gr. E 424, 


No. 102, Italian Railways 
FS, 3kV D.C., on a siding 
(see figs 308-312 Vol. II). 


Block « Bulletin CFF ». 


Compression of the segments thus acts 
on the driving axle. We can only describe 
the mechanism for the moment; _ its 
behaviour can be commented on only 
after a year or two in service. 

The DB prototype locomotive No. E. 
10.003 was built by the Henschel & Sons 
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Works at Kassel (one of the oldest firms); 
electrical equipment was supplied by 
Siemens-Schuckert SSW. Figure 478 is 
a dimensioned sketch of this locomotive, 
the arrangement and dimensions of which 
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class Gr. E. 424 (fig. 308 to 312). There 
were in service in the spring of 1953, 
158 locomotives of this type, Nos. E. 
424.001 to 158. These have the Negri I 
mechanism shown in figures 200-201 and 


~- ENGLISH | 
“ELECTRIC 


-B¢T793- 


Fig. 480. — Components of quill-cup type mechanism totally enclosed in the gear wheel. 
The driving wheel is removed. For an electric motor coach of British Railways, 
Southern Region, 1953. Mechanism by English Electric Co. 


R = gear wheel centre, carrying the geared rim and forming a stub hollow shaft 
which rotates on the bearings T in the gear case connected to the traction 


motor body. 


T = roller bearings allowing movement of the geared rim mounted on the two sym- 
metrical gear wheel centres which make up the stub hollow shaft. 


Compare with lower part of fig. 481, showing the section of the axle. 


will also be used for the prototype loco- 
motive E. 10.001 which is mentioned 
towards the end of Chapter III. 

A brief mention was made in the table 
following figure 444 of the relatively 
recent Jtalian locomotives shown in 
figure 479, a view of locomotive No. 102, 


308-312 of Vol. I. Construction and 
equipment of these 158 locomotives was 
distributed between Breda, Ansaldo, 
Marelli, Brown Boveri (T.I.B.B.), Savi- 
gliano and Compagnia Generale d’Elettri- 
cita (CGE). 

We show at the end of this chapter, 
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Se eee SURFACE FOR DUST GUARD - 


THE ENGLISH ELECTRIC CO.LTD. BRADFORD. 


OUTLINE OF RESILIENTLY SUSPENDED AXLE- 


P2002/1396 MOUNTED EE.524 MOTOR WITH SPRING CUP 


FLEXIBLE GEAR, ROLLER BRGS. AIR FILTER. ¢ 
4'8'2 TRACK GAUGE. 


Fig. 481. — Top. Elevation of traction motor, with flexible nose suspension by upper E and lower 
U silent-blocks. L is the silent block supporting the nose of the motor. 


Bottom. Section through axle centre, showing the arrangement of the quill cup mechanism. The centre 
of the gear wheel is keyed to the axle. R and T are the same as in Fig. 480. The complete gear wheel 
and internal drive mechanism is perfectly symmetrical to a plane perpendicular to the axle centre. 


A = segment of axle periphery on which is located the earthing brush. 
Note. — The journals and the axleboxes (outside) are not shown on this figure. 
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the total number of locomotives, motor 
coaches and motor coach sets of the 
Italian F.S. equipped with Bianchi, Negri I 
and Negri IJ axle drive mechanisms. At 
the same time, we will describe the 
F.S. Breda, rubber mechanism for the 
new high speed electric train sets ETR 301 
and 302 of the F.S. mentioned on the 


ENGLISH ELECTRIC 
B/TM-710 


page with figure 451, which were put 
into service on the 30th March 1953. 
It is not yet known if the Japanese 
railways JNR (Japanese National Rail- 
ways) — formerly Japanese Government 
Railways JGR —, see Vol. I, pp. 30-31 (352) 
or the South African Railways & Harbours 
SAR (353) have used either spring or 
rubber mechanism, but these two systems 
appear to use as a standard arrangement 
traction motors with nose suspension. 
We will now describe a new mechanism 
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developed in 1952 by the English Electric 
Company, Phoenix Works, Bradford. 
This is a special type of mechanism; it 
comprises a quill cup drive mechanism 
with rubber mounted springs, completely 
encased in the gear wheel and in addition 
the motor is nose suspended but rests 
on silent blocks, above and below, on a 


Fig. 482. — View of traction 
motor with lower bearing 
dropped to allow mount- 
ing of the axle of the 
motor. 

A = as in fig. 481 (driving 
wheels removed). 

R and T = as in figs 480 
and 481 (bottom). 

E and U = as in fig. 481 
(top). 


fixed hollow shaft 
rotates. 


in which the axle 


The motor and drive assembly is thus 
made up of two component groups rela- 
tively independent of each other, viz: 


1) the motor with arms taking the axle 
by means of the flexible parts, the 
pinion, the geared rim and the gear 
case; and 


2) the axle with the gear wheel centre 
(in which is located the flexible drive 


(352) See A.F.A.F., No. 177, Nov.-Dec. 1952, pp. 154-157, with 8 views of locomotives Y. ONo. 
(393) See Vol. II, p. 308 (Congress Bulletin, January 1950, p. 45). 
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mechanism) and the fixed hollow 
shaft which includes the bearings 
encircling the axle. 

The complete arrangement is shown in 
_ figure 481; at the top are the motor and 


_ its resilient bearings E and U (on and 


under the fixed hollow shaft) and L 
(flexible link to the bogie frame); at the 
bottom, the fixed hollow shaft (shown 
along two-thirds of the axle) and the gear 
wheel on the stub hollow shaft (right). 


The motor is thus flexibly suspended in 
the bogie frame as well as in relation to 
_ the axle. 

A detailed description of this motor and 
drive mechanism can be given, as follows 
(fig. 480 to 485): 

The bearings-arms of the motor are 
fitted in a body casing divided obliquely, 
on a plane inclined at about 60° passing 
through the axle centre (see upper part 
of fig. 481 and fig. 482). The lower part 
of this bearing body is removable to 
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facilitate dismantling the motor. The 
bearing body (including the fixed hollow 
shaft mentioned above) is supported 
independently of the motor itself (and 
therefore flexibly in relation to it) and 
follows the vertical (and transverse) move- 
ments of the axle. 

The motor body includes, on the axle 
side, three arms, two of which are above 
the axle (on either side) and one below it 
(in the middle). The ends of these three 


Fig. 483. — Traction 
motor of figs 481 
(top) and 482, with- 
out axle. To the 
right is the pinion 
: and above is the 
i gear case (upper 
portion). E and U 
are as in figs. 481- 

484. 
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arms are bored vertically to receive the 
flexible supports E and U (which are 
removable) each located between an outer 
and an inner grip (see figs. 482 and 485) 
with vertical rods which fix them in 
relation to the bearing body. 

The grips (inner and outer) of each of 
the three flexible supports E and U, 
themselves comprise a silent block of 
conical shape (see fig. 485) which connects 
them flexibly, on the one hand to the 
motor body and on the other hand to 


ee i of- —- BB -.--+! 
€. oF MoTOR Pe OF AXLE ‘ ? 


=~ —--2| 


[fet oe Keer 
Lo GZ 


e 


” 
A3_ DIA WHEEL ON TREAD 


1092,2 mm 


a 
Pe a) 


pee | 


es 


H 
254 ers. 


©, 


LLL 


5 
‘oe 


os 
i 


we 


| E 


2 
538 BETWEEN FLANGES. 


~ — 


Fig. 484. — Complete driving axle assembly of fig. 481, front view (to i 
: 3 p) and plan view (bottom). 
E, J and L are as in figs. 481 (top) 482 and 483. — The heavy hatching shows the rubber ae 


Note. — As in figures 481 and 482 the journals and axleboxes are not shown. 
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the bearing body. In figures 481 (top), 
484 and 485 the rubber components are 
marked with heavy cross hatching. The 
bottom flexible support U is held in 
position by a removable cap to facilitate 
dismantling the motor. 

The side of the motor away from the 
axle (the « nose ») is provided with a 
shaft L (centre of fig. 484 high up in 
the bottom part of the figure) around 
which the motor can pivot in relation to 
the bogie frame; this shaft, solidly fixed 
to the motor, rests by its ends in the 
sockets (on either side of L) through 
silent blocks on the bogie frame. The 
motor can thus pivot slightly around the 
shaft L in which the silent blocks are 
also allowed a certain axial movement 
parallel to the axle centre). 

The whole of this flexible assembly of 
the motor allows a vertical movement in 
relation to the axle of about 10 mm 
(25/64") only. 

Transverse and longitudinal displace- 
ments of the motor are limited by the 
flexibility of the details but the motor is 
well protected from shock in three 
directions, vertically, longitudinally, and 
transversely. 

The flexible drive mechanism is com- 
posed, as we have stated, of a geared rim 
carried by two discs R rotating in the 
gear case by means of the bearings T 
(figs. 480, 481, bottom part, and 482); 
the case is also in two parts (figs. 481-483) 
so that the gear wheel may be exposed and 
is fixed by bolts through lugs provided for 
the purpose in the motor body (see 
fig. 484). The gear case and the geared 
rim are thus fixed in relation to the motor 
body and the pinion. 
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The centre of the gear wheel, keyed to 
the axle, is driven by six triangular thrust 
studs, solid with the inner surface of the 
gear rim. In the spaces between these 
studs are the springs (of rubber with four 
intermediate metal discs) each held be- 
tween two cups and fixed by arms located 
radially around the periphery of the gear 
‘wheel centre. This mechanism is clearly 
shown in figure 480. There is thus a 
perfectly flexible transmission between the 
geared rim (driven by the pinion) and the 
axle. The surfaces in contact, triangular 
studs, and heads of the cups, are face- 
hardened and lubricated with graphited 
grease. 


The complete motor assembly being 
flexibly suspended in relation to the axle, 
as well as the geared rim, the whole of 
the driving mechanism is independent of 
the deflection of the bogie frame, and it 
has been possible therefore to provide for 
a flexibility of about 10 mm (25/64”) 
only, conforming to that of the motor 
suspension. The suspension blocks have 
been fitted with plain bearings to facilitate 
the passage of current (A, figs. 481 and 
482); this is important because of the 
relatively high amperage (D.C. 600- 750 V). 


This English Electric mechanism is 
fitted to four axles of motor coach 
« Express Unit » class, No. 3059 of the 
Southern Region of the British Railways. 
Figure 486 shows a dimensioned sketch 
of this car, which is to be put into service 
during 1953, together with another of the 
same class, which will be fitted with an 
SLM-Winterthur mechanism which will 
be described in Chapter V. 


(To be continued. ) 


it 
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Operation and equipment of single 


lines 


carrying heavy traffic, 


by M. MarcHAND, 


Ingénieur en Chef, Chef de la Division de la Réglementation, Direction du Mouvement 
de la Société Nationale des Chemins de fer francais. 


The International Railway Congress 
Association has already published many 
articles about single lines; the most 
recent were the reports by Messrs. VrtiE- 
LyNnckK and Jackson, drawn up for the 
Rome Congress in 1950, at which the 
discussion of Question XV: « The signal- 
ling of single track lines on Light and 
Colonial Railways » aroused considerable 
argument. 

As Mr. VrietyncK, Chairman and 
Special Reporter for Question XV, stres- 
sed at the beginning of his report, the 
methods of working and signalling single 
lines (and this also applies in the case 
of double) can be examined from various 
points of view : safety, economy of opera- 
tion, and traffic capacity. 

These various factors are closely inter- 
connected and it is impossible to separate 
them completely. In the present article, 
however, we propose to examine the 
operating conditions and equipment of 
single lines, more particularly as regards 
capacity, and detail the methods likely 
to improve that. 

Many Administrations in fact, having 
to meet a revival in traffic due to the 
development of their national economy, 
have wished to lighten the burden upon 
their traffic working arising from cer- 


tain fully loaded single lines, and wish 
to dispense with, or at least postpone the 
necessity for doubling them, always a 
costly matter, and sometimes very ex- 
pensive indeed in hilly countries. 


Other Administrations on the con- 
trary, and this applies to railway systems 
in certain highly developed countries 
(Europe, U.S.A.) find themselves in a 
quite different position. Owing to reduc- 
tions in traffic, variations in the flow of 
trade, or even more especially because 
of the present tendency towards the con- 
centration of the traffic on the most 
economical and best equipped routes, 
certain double lines are being progres- 
sively drained of traffic; the problem 
therefore arises, especially when track 
renewals become due, of reducing main- 
tenance costs by the suppression of one 
of them, provided obviously that the one 
left can cope with the remaining traffic, 
which may still be considerable. 

In both cases, it will be seen that a 
clear understanding of the economics of 
railway operation frequently implies in- 
creasing the actual capacity of a single 
line; the means employed to do so are 
many and concern numerous aspects of © 
railway operation and engineering. 

We do not propose to go into ele- 
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mentary principles, well known to all 
railway men, and will merely recall that 
the output of a single line depends essen- 
tially on the section between two con- 
secutive crossing stations which is most 
difficult to operate (the longest in the 
case of a level line), and that one of the 
accepted methods of increasing the ser- 
vice is to reduce the length of the sec- 
tions by increasing the number of cros- 
sing stations. 


All railway men also know the ad- 
vantages of a proper division of the line 
into more or less equal sections, as if 
they are unequal and consequently the 
train times differ a great deal in the 
various sections, on short ones much 
time will be lost in stations waiting to 
cross with a consequent increase in 
journey times; in other words, the train 
hours consumed along a single line 
depend on equal distribution of crossing 
points. 


Finally, traffic capacity is directly 
linked up with train speeds. If the 
layout of the line makes it possible, it 
is an advantage to increase speeds, at 
least in the longer sections. Locomotive 
power and use of the automatic brake, 
which allows of high speeds on down 
gradients, are therefore important factors 
from the point of view of single line 
capacity. 

These general principles more parti- 
cularly concern the actual layout of the 
track and its equipment or the charac- 
teristics of the engines and rolling stock; 
to modify these is usually very expensive. 
in many cases therefore it is necessary 
to look for increased efficiency without 
having to alter the existing equipment. 
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In theory, the capacity of a single line 
should be half that of a double, where 
the distribution of the stations responsible 
for carrying out the block working would 
be the same as that of the crossing sta- 
tions. This theoretical capacity, how- 
ever, can only be achieved if the trains 
have not to stop at the crossing points 
sand if such stops are not increased by 
the time taken to carry out the necessary 
signalling operations, besides which a 
considerable loss of capacity arises from 
the repercussions caused by irregular 
running as between opposing trains. 

In other words, if we call N the daily 
number of trains corresponding to the 
maximum capacity, L the length of the 
worst section and V the average speed of 
the trains, total capacity can be expressed 
as a first approximation by the formula 


Vv 

Naz Kes 

sb 
k being the coefficient of proportionality, 
which is always less than -unity, having 
regard to the losses above mentioned. 
To improve the output of a single line 
without modifying its layout means there- 
fore that the factor k must be improved, 
i.e. useless stops or reductions of speed 
must be avoided, and care taken that 
no time is lost at any point, while in 
general the service is made more flexible 
and the way it is worked carefully 
checked. In particular, it is essential in 
the case of lines not carrying exclusively 
stopping trains, that through trains should 
be able to pass stations without having 
to slow down. It is even desirable 
when trains cross that the second should 
be able to run through at speed, making 
what is known as a « non-stop crossing ». 
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All these objectives can be achieved 
by the application of suitable operating 
methods and the improvements offered 
by modern signalling and _ telephone 
practice which make it possible to in- 


crease the operating efficiency at very 


little cost, whilst giving additional guar- 
antees as regards safety. 


In this special but extensive field, the 
following go to make up the complete 
picture : 

— the operating regulations; 

— electric interlocking between sta- 
tions (single line block); 

— station interlocking installations 
(operation of points and signals); 

— traffic control (in the usual sense); 


— centralised traffic control (remote 
control of points and signals). 


In what follows, we have taken these 
items in this order and endeavoured to 
analyse and summarise as objectively as 
possible the chief methods, operating and 
technical, open to railway officers to 
select. To keep within the actual and 
practical, we have omitted such innova- 
tions as the application of radio-tele- 
phony between stations and trains, or 
between the traffic controlier and the 
trains, on which opinion requires still be 
reserved as sufficient experience has not 
yet been obtained with them. 


Operating regulations for single lines. 


This expression comprises the whole 
of the measures taken to prevent oppos- 
ing trains from meeting head on, which 
differ considerably from one railway to 
another. 
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Their principles are based on recognis- 
ed rules, originally applied to prevent 
collisions : pilotman, train staff, etc., or 
the observance of crossing points as laid 
down in the timetables; in many coun- 
tries the telegraph or telephone service 
has been used to diminish the inevitable 
inflexibility of such rules and made it 
possible to carry out certain operations 
(modification of crossing points laid 
down in the timetables) by agreement 
between the staff concerned. 

Certain railways have even considered 
the telephone reliable enough to rest 
safety on its systematic use. This is 
the case in particular when the rules lay 
down that permission for a train to pro- 
ceed shall be asked for from station to 
station for each train. 

As far as carrying this out is con- 
cerned, the application of the regulations 
is effected either by the train crew or 
the station staff, or simultaneously by 
both, as the case may be. 

Is it possible to decide on the res- 
pective value of such regulations and 
select those which best answer to traffic 
operating requirements ? 

From the safety point of view, which 
should predominate, it is particularly dif- 
ficult to do this. When presiding over 
the discussions in connection with Ques- 
tion XV at the Rome _ Congress, 
Mr. VrieLyncx stated, and the discus- 
sions confirmed this, that each railway 
thinks its own regulations and signalling 
methods are safest. 


It must be recognised that regulations 
can be influenced by the characteristics 
of the traffic, which may differ consi- 
derably from one line to another; for 
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example the needs and requirements of 
a heavily loaded line cannot be the same 
as those of a line with little traffic, so 
that many railways have adopted dif- 
ferent regulations for the two types; the 
regulations may also depend on many 
other factors, especially the quality and 
even the temperament of the staff res- 
ponsible for applying them; in this con- 
nection the safety factor of a regulation 
depends to a large extent upon the degree 
to which it is respected, and consequently 
upon the discipline of the staff carrying 
it out. 


As regards the capacity of heavily 
loaded routes, the various types of regula- 
tions for working single lines have their 
own characteristics, which we shall pro- 
ceed to analyse and compare. 


If, as we have already said, most of 
the railways are very attached to their 
own regulations, it appears that they will 
nevertheless agree upon one point: this 
is that operating regulations based on 
the train crews respecting the working 
timetable are not conducive to efficient 
working and hence to satisfactory traffic 
capacity. 


This system is applied above all in the 
United States where it includes : 


— on the one hand, a classification 
of the different types of trains, those of 
inferior class having to accord those of 
a superior class the right of way by get- 
ting out of their path in good time; 


— on the other hand, the possibility 
of the train dispatcher allowing by a 
« train order » a train to proceed as far 
as a given crossing point if the train of 
superior class is late. 
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These operations necessary to safe work- 
ing being carried out by the train crews, 
the railways concerned have been able 
to avoid having permanent staff on duty 
at the crossing stations, with the advan- 
tage of being able to multiply them with- 
out increasing operating costs. This 
also avoids the difficulties associated with 

“stationing staff at places on lines run- 
ning through semi-desert districts or 
sparsely populated regions; the system, 
however, has serious drawbacks as the 
trains have to make frequent stops to 
enable the train crews of the inferior 
trains to communicate with the dispat- 
cher; in. addition the crossings or 
« meets » as they are termed in America, 
involve a considerable waste of time, 
since, as there is no station staff, the 
slow trains have to stop before and after 
each station to enable the guard to work 
the points. 


Moreover, the United States railways 
which at one time had such a system 
in more or less general use, are now 
giving it up on the more important lines, 
but since they did not wish to make 
any changes, or so it appears, in their 
train crews or staffs at the stations, they 
have gone over to centralised traffic 
eontrol (Cen Gy. 


Consequently, apart from installations 
including centralised control of the sta- 
tions, it can be affirmed that flexibility 
of operation requires the use of station 
staff to work the points and signals; as 
such staff is intended to assure the safety 
of the trains, the application of the oper- 
ating regulations then becomes the direct 
responsibility of the stationmasters. 


The regulations which can be applied 


ee 


ee to “itr working timetable; 

_ — asking « Is line clear? » or offer- 
ing and meonpeiniats each train. 
The train-staff. 

The train-staff system is widely used 


eaeee thoogh “we"Wil "apocee eae. 
unduly as the system is is little known in 


_ The train-staff system has a certain 
rigidity due to the fact that only the sta- 


tion which has the train-staff at a given 
moment can send on a train. 
The result is that when a station has 


throughout the Anglo-Saxon railways; done so, it cannot send on another until 


the British Isles and Dominions, which 
state they find it very satisfactory; on the 
contrary the railways on the continent 
of Europe hardly ever use this method. 
Theoretically, the train-staff is more than 
a token of safety. It is a derivative of 
interlocking since it results in an actual 
positive interdependence between sta- 
tions. ; 

The fact that a station is in possession 
of the train-staff gives it in principle the 
right to send on a train, and this right 
is in addition checked by its driver, who 
must be given or shown the staff; the 
staff is also a type of route locking con- 
trol since it is only when the train car- 
tying it reaches the following station 
that another can be sent in the opposite 
direction; in theory, therefore, it is a 
safeguard against mistakes on the part 
of a station which might otherwise send 
off a train before one coming towards 
it had arrived. 

Finally, the train staff makes it pos- 
sible to continue to run the trains even 
when there is a total breakdown of tele- 
phonic communication between stations; 
the service may perhaps be worse but 
there is no complete stoppage. 

However, as regards the running of 
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it has accepted one from the opposite 
direction. The order in which the trains 
run is thus fixed for a relatively long 
period; the electric train-staff, however, 
with which we shall deal later, makes it 
possible to eliminate this serious draw- 
back. 


On the other hand, the exchange of 
the train-staff between passing trains is 
liable to involve certain drawbacks which 
may prove particularly serious in the 
case of stations of average or large size, 
with separate passenger and goods sta- 
tions, separated one from the other. 
This means that the train-staff has either 
to be transferred from one to the other, 
or trains must stop outside the station 
so that the train-staff can be picked up 
or delivered. 

Finally, if the train-staff, which must 
be handed to, or at least shown to, the 
driver of the train before he can enter 
a section may be a practical arrangement 
where trains stop at every station, it does 
not seem possible to use it where trains 
run through without stopping. Certain 
railways have indeed equipped their loco- 
motives and stations with special equip- 
ment enabling the train-staff to be picked 
up and delivered by trains in passing, 
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but we consider this to be a palliative 
and not a solution to the problem of 
through trains. - 


Running to the working timetable. 


This term has led to a certain amount 
of confusion. It appears that some 
imagine this safety system to be based 
on a strict adherence to the timetables; 
this cannot be so, as no railway can 
pretend to run all its trains exactly on 
time. It is therefore necessary to define 
very clearly that it only means respecting 
the crossing points laid down in the 
working timetable, which then assumes 
the character of a safety document. 

For example if it lays down that train 
A shall pass train B at 8.32 a.m. at sta- 
tion X, the stationmaster is responsible 
for seeing that it does so, and must not 
send on train A before train B arrives, 
and reciprocally. Adhering to this rule 
obviously is in itself a guarantee of safety, 
even if the timetables are not scrupu- 
lously observed as the crossing need not 
take place at exactly 8.32 a.m. 

Naturally, the stationmasters must be 
kept advised of the running of special 
or conditional trains in good time, and 
before such trains reach the single track 
section; this is the responsibility of the 
traffic regulator where there is one. 

In case of train delays, the service 
can be made more flexible by telephone 
agreements between stationmasters; in 
the above example, if train A is late, it 
is possible to alter the crossing place, 
i.e. to change it from station X to another 
station Y, which then becomes res- 
ponsible for seeing that the crossing takes 
place. 
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In this way it is possible to limit the 
effects on the entire service caused by 
a train being late while reserving tele- 
phone messages concerning the safety of 
the working to those cases where there 
has been some disturbance to the traffic. 
This means that telephone messages may 
be exchanged but should the telephone 
*be out of order the traffic is not stopped 
completely in consequence and the trains 
can continue running. 

It may be thought from this outline 
explanation that safety rests entirely on 
the stationmaster who is responsible for 
the crossing laid down in the working 
timetable. However, to avoid the con- 
sequences that can follow even a single 


mistake, most railways using this system . 


have introduced various additional safety 
precautions, either by requiring the train 
crew to check that the arrangements 
relative to crossings laid down in the 
working timetable are properly respected 
(Switzerland) or, when the telephone is 
functioning, in requiring*the two adjoin- 
ing stationmasters to exchange messages 
before any train is sent away (France). 


From the point of view of the actual 
running, the trains must obey the in- 
structions given by the signals at the sta- 
tions, which of course implies thoroughly 
good discipline on the part of all con- 
cerned. 

The running of a train through a sta- 
tion without stopping and the carrying 
out of a crossing movement in which the 
second train does so, thus raises no dif- 
ficulties, so far as the regulations call 
for no strict checking of the crossing 
points by the train crews themselves. 


On the other hand, by their very 
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nature, regulations based on carrying out 
the working timetable have a tendency 
to cause those concerned to observe the 
order of the trains given therein and 
therefore to apply very strictly an instruc- 
_ tion which is in fact nothing but the 
plan of an ideal service. These regula- 
tions combine together the best condi- 
tions for obtaining a high working capa- 
city, it being understood that the train 
crews are actually able generally speak- 
ing to follow the working timetable pro- 
perly. On lines subject to much inter- 
ference with the prescribed working, 
arising from trains being continually late, 
or where the irregular nature of the traf- 
fic leads to numerous additional trains 
having to be run, the formalities neces- 
sary to regulate these disturbances risk 
becoming too complex and detract from 
the simplicity and efficacity of the sys- 
tem. 


Offering and accepting a train or 
asking « Is line clear? ». 


This system of regulations is based on 
the exclusive use of the telephone or 
telegraph. Before authorising a train to 
enter a section, the stationmaster must 
verify that the line is unoccupied and 
obtain from the stationmaster at the 
next station an assurance that no train 
will be sent off in the opposite direction. 

These regulations can be used with, 
or be incorporated in, the rules for tele- 
phone block covering the passing of 
trains running in the same direction. 

As under the preceding method, the 
driver acts solely on the signal indica- 
tions at stations, which allows of through 
non-stop running without difficulty. 
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This system of offering and accepting 
a train, called also asking « Is line 
clear? » puts a good deal of work on 
the station staff, as it obliges them to 
exchange messages for every train, and 
the time that can be lost when effecting 
crossing movements is not negligible, 
especially in the case of those railways 
which insist on the use of the telegraph 
in order to retain a record of messages 
sent and received. This system there- 
fore appears little to be recommended 
for lines carrying considerable traffic. 
In fact, it-appears often to be applied 
not as the actual working method itself 
but simply to give additional safety. 

Finally as it is based exclusively on 
the use of the telephone, it is open to 
misunderstanding and there is the risk 
of the whole working becoming stopped 
if communication breaks down unless 
some appropriate means are provided to 


avoid this. 
* - * 


Remarks. 


This examination of the various 
methods of working single lines has been 
directed to the fundamental principles 
which must be applied in order to ensure 
the safe running of trains travelling in 
opposite directions, but it is seldom that 
the regulations actually in force are based 
on these alone. In most cases, they 
represent a combination of principles 
and this is justified for the following 
reasons : — either by a wish to obtain 
the advantages of one or the other 
method, as for example in France where 
the trains run normally on the system 
of observing the working timetable, of- 
fering and accepting being used only for 
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movements not laid down therein, or it 
may be to obviate certain difficulties 
inherent in the main working arrange- 
ments, as for example by introducing 
offering and accepting on a line worked 
by train-staff when it becomes necessary 
to send a train towards the station which 
happens to be in possession of the staff, 
or when the reverse process is called for, 
that is introducing train-staff working on 
a line operated by offering and accepting 
of trains when telephone communication 
has failed. Something of the kind also 
may be applied as an additional safety 
precaution. 


Moreover, these rules intended to pre- 
vent the danger of head-on collisions, 
peculiar to single lines, require to be 
completed by others designed to prevent 
trains overtaking each other, that is to 
say to provide a space interval between 
following trains, as is done on double 
lines and they can, as in the latter case, 
be based either on maintaining a time 
interval between two following trains in 
the same direction or on the application 
of a minimum space interval by means 
of block posts established along the line 
and connected telephonically. These 
block posts maintain an interval of one 
block section between following trains, 
and this method is called « block work- 
ing » or « block telegraph working ». 


Many Railways have adopted this 
arrangement which offers much greater 
safety than time interval working. It is 
admittedly a little less flexible especially 
where trains travel at low speeds, and 
it may be necessary in that case to shor- 
ten the distance between block posts and 
install intermediate ones between stations 
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in order to get enough capacity on the 
single line. Although not so effective 
as the provision of additional crossing 
places these block posts can appreciably 
facilitate the working on lines where there 
is the possibility of trains having to be 
sent after each other at short intervals. 
Similar considerations are involved when 
‘the block working is effected by means 
of interlocked signals —- lock-and-block 
working — and it is desirable as will 
be seen later, that single line block sys- 
tems should be designed so as to permit 
of intermediate block posts being instal- 
led. 


Electric interlocking between stations. 


The single line regulations outlined 
above are based exclusively on the staff 
concerned applying agreed rules and call 
for no equipment beyond a telegraph or 
telephone circuit. Many sections of line 
are worked in this manner. Here, how- 
ever, as in other matters_of signailing 
practice, many Railways have considered 
it essential to introduce on certain of their 
lines interlocking arrangements between 
stations to facilitate the work of those 
in charge and eliminate risk of mistakes, 
the probability of which increases rapidly 
with the intensity of the traffic and the 
irregularity of the movements occurring 
in it. 

This is one of the most characteristic 
instances of the connection between the 
capacity and safety of a line and in the 
writer’s opinion although the interlocking 
devices in question do not, generally 
speaking, increase the former, they need 
to be applied on lines carrying much 
traffic or those where the train move- 


ne 


NOVEMBER 1954 


ments are subject at all frequently to 
irregularity. - 

The existence of these devices does 
not at all diminish the importance of the 
rules already dealt with above, because 
for one thing they are merely a positive 
form of carrying them out, and further 
they are to be looked on only as addi- 
tional safety precautions which do not 
eliminate the usual traffic operating 
regulations but are superimposed on them 
and strengthen their effectiveness. 


The various arrangements which have 
been constructed are somewhat numer- 
ous, but may be divided into two main 
classes : 


— electric train staff apparatus, and 


— single line interlocking block instal- 
lations. 


The electric train-staff system com- 
prises electrical instruments containing a 
number of staffs, the instruments be- 
tween adjoining stations being connected 
together electrically in pairs in such a 
manner that at a given moment one staff 
— and one only — can be withdrawn 
by one or the other station of the same 
section; all the remaining staffs then 
becoming locked in the instruments until 
such time as the one which has been 
withdrawn has been replaced in one 
or the other of the pair of instruments 
to which it belongs. 


The electric train-staff apparatus eli- 
minates one of the disadvantages already 
mentioned as applying to the ordinary 
simple train staff, for if the section is 
unoccupied a train may be dispatched 
from either end at will. It therefore 
provides more flexible working than the 
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ordinary staff, for it is possible easily 
to put an unexpected train movement 
into operation and especially to send 
any engineer’s department vehicles im- 
mediately they are asked for. Safety is 
also increased by this arrangement as 
every train carries a staff. 


Finally, certain somewhat complex 
arrangements involving a mixed type of 
working, with train-staffs for long and 
short sections, allow of economising by 
closing temporarily and switching out 
certain stations. 

The electric train-staff, however, mere- 
ly by itself, does not appear to solve 
the problem of sending trains in the 
same direction at short intervals, and also 
possesses the disadvantage of necessitat- 
ing the use of special apparatus for 
receiving and delivering staffs when trains 
run through stations at speed. From 
this point of view as soon as an electric 
interlocking circuit is established between 
stations it would appear more advisable 
to make it control the station signals, so 
that safety rests, as on double lines, on 
their observance. This is achieved in 
the single line interlocking block or lock- 
and-block, 


Single line block apparatus. 


If the electric train-staff system has 
been applied by those railways whose 
regulations normally require a  train- 
staff to be used, the single line block has 
been adopted more especially by those 
basing their working on the observance 
of the working timetable, or the system 
of offering and accepting a train, and 
this implies the use of signals to govern 
trains entering on a single line section. 
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This form of block compels obedience 
to the rules for working the station 
starting signals designed to prevent two 
trains being sent off in opposite direc- 
tions. For this purpose, each starting 
signal is normally locked at danger by 
an electric lock and this can only be 
released if : 

— there is no train in the section, and 

— the opposing starting signal at the 
next station is locked at danger. 


The proving of these conditions is set 
in operation by actuating small push but- 
tons or switch handles. On some lines, 
this has to be done by the stationmasters 
at each end of a section acting together, 
which corresponds in fact to the system 
of offering and accepting a train. On 
others, only the stationmaster at the 
entering end of the section needs to take 
action and this avoids the other station- 
master having to be standing near the 
block apparatus when a train is to be 
sent towards him. In that case, the 
working is said to be effected on the 
« free dispatch » principle. 

In all cases, however, from the moment 
when one of the stations is able to 
clear its starting signal the other station 
obviously can no longer send a train away 
since the starting signal there is locked 
at danger as well as the. distant or other 
approach signal in rear. 


There is thus an actual directional 
interlocking effect but it is essential that 
it should be maintained all the time the 
train is travelling through the section. 
To effect this the block interlocking as 
on double lines makes it obligatory to 
block the line when a train leaves and 
clear it again behind the train when it 
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arrives at the end of the section, and the 
stationmaster there has seen that it is 
complete. 

The interlocking prevents the starting 
signal at the sending station and the one 
at the other end of the section from being 
cleared while the section is occupied, so 
that both opposing and following move- 


‘ments are safeguarded. 


It is to be noted that it is compara- 
tively easy to provide intermediate block 
points with the signals controlled by the 
block circuits, enabling trains to follow 
each other at close intervals. On the 
other hand, it is equally easy to close a 
station B, to save staff during slack 
periods. Operating a closing switch puts 
the block out of circuit and the trains 
are then worked between A and C direct. 

The actual construction and working 
of these interlocking arrangements vary 
considerably between the different instal- 
lations and it would take us too far to 
describe the numerous designs met with. 
In the Congress Bulletin for October 
1954 will be found the description by 
M. J. Wauter of the single line block 
of the S.N.C.F. which is of recent design 
and formed entirely of relay equipment 
working on « coded » circuits. 


Control of block apparatus by the train. 


In the case of double line block, appa- 
ratus such as that just described for 
single lines guarantees safety only to the 
extent that those responsible for work- 
ing it carry out correctly the various 
blocking and clearing operations when 
trains depart and arrive. If, for ex- 
ample, the stationmaster or signalman 
should omit to put his signal to danger 
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- behind a departing train it would be pos- 


sible for it to be overtaken by another 
running in the same direction and if — 
which is very much more serious — he 
is able to put his signal to danger without 
actually blocking the section --- without 
signalling « train on line » correctly — 
there is then nothing to prevent the next 
station from sending off an opposing 
train with risk of a head-on collision. 
The same thing applies should a station 
clear back — give « train out of sec- 
tion » — at the wrong time before a 
train running in the section actually 
arTives. 

To eliminate the risk of such forget- 
fulness or mistake some single line block 
installations include treadles (rail-con- 
tacts) or track circuit arrangements which 
telease the apparatus and allow cer- 
tain operations to be performed only 
when the train has actually passed and 
left the block section. They give the 
same security as regards the working 
between stations that route locking does 


Diagram No. 1. 


Gare X = station X. — Zone de mancuvre 
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in modern power interlocking areas, it 
being understood that the apparatus is 
so devised that shunting movements out- 
side station facing points will have no 
harmful effect on the block working. 

Some Railways have applied for this 
purpose the same principle as is met with 
in route locking by having rail-contacts 
or treadles at the entering and leaving 
end of the section (see fig. 1). There 
are either one or two of them near the 
starting signal which return it automa- 
tically to danger and bring about the 
locking up of the section. There is in 
addition another, or releasing treadle at 
the end of the section — at the entrance 
to the station — which must be actuated 
before it is possible to clear back on the 
block to the station in rear. 

Certain Railways, however, have 
adopted continuous track circuiting. 
The occupation of the track either puts 
the starting signal to danger or proves 
it is in that position and locks it and 
makes it impossible to give « line clear » 


Single line block installation with treadle control. 


zone de 
manoeuvre 


limit of shunting. — Gare Y = station Y. 


A and B — Starting signals, common to through and loop lines. _ 
These signals are not cleared for shunt movements which are allowed to pass them 


at danger. 


A departing train returns the starting signal to danger by actuating treadle a and 


a and e — Departure treadles. 
locks up the block by working treadle e. 
Ss — Arrival treadles. 


With a train travelling from X to Y, the latter station cannot clear back for it on the 


block until the train has actuated the arrival treadle S at the approach to the station. 


gare Y 
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while this condition obtains. This is to 
be regarded as more complete than the 
system using treadles because it remains 
effective even where, from breakage of 
a coupling, part of a train remains left 
in a section and it dispenses with having 
to see that the train is complete before 
clearing back for it. As far as the writer 
is aware it has not been much applied 
as it is more involved than the other 
arrangements. 

Moreover, directly it is decided to 
install track circuiting throughout the 
line, it is little less costly to put in auto- 
matic signalling, and it then becomes 
attractive from the point of view of in- 
creasing capacity, to provide short signal- 
ling sections which will allow of trains 
following one another at close intervals. 

Several installations of this sort have 
been made, notably in Japan, but they 
are not particularly numerous, the ad- 
vantages from the point of view of safety 
and increased capacity hardly justifying 
the high costs involved. 

On the other hand, something like this 
is necessary in all cases of automatic or 
remote control (C.T.C.) working, the 
purpose of which is to eliminate signal- 
ling staff at stations which of course 
excludes the use of manual block appa- 
ratus. 


Station Signalling and Interlocking. 
(Equipment of points and signals.) 


The station staff has not only to carry 
cut the single line block regulations but 
also to operate the points and signals 
and set up the route for arriving and 
departing trains, or those requiring to 
run through non-stop. 
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The track layout, the controlling of 
the points and signals, and the method 
of working them may have an appre- 
ciable influence on the capacity of the 
station. Designed in the first place to 
ensure safe working, they can be so 
arranged as to eliminate any need for 
reducing speed and loss of time and give 
the maximum degree of flexibility in 
train operation. A quick review of this 
matter will therefore be taken from this 
point of view. 


Track layout. 


Single line stations have at least two 
main tracks to allow of trains crossing 
or passing each other by overtaking, and 
they can be arranged in two principal 
ways which we will term respectively : 


— stations having lines each with its 
own direction of traffic and no through 
direct line; 


— stations where the lines can be 
used for either direction.of traffic, one 
being a through line. 


In layouts of the first type, the sta- 
tions are really double line sections 
inserted into the single line; this is why 
on those railways using left-hand run- 
ning, the trains always take the line to 
the left on entering a station (see dia- 
gram fig. 2a). These stations are there- 
fore known as « left-handed » stations 
(« gares a voie de gauche »). 


In this type of station, the trains meet 
at least one pair of points set for the 
turnout. (In the case of fig. 2a, this 
of course will be those at the leaving end 
of the station). This means that they 
must observe-an appreciable speed reduc- 
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“Piceram No. 2. Single line stations. _ ; ie 
= a) left-hand station. 


b) station with direct, or through, line. 


action on their part. These trailable 
arrangements are well-known and con- 
sist of counterweights or spring devices 
which automatically return the points to 
their normal position behind a train 
which has taken them trailing. 

In the direct running type of station 
(diagram fig. 2 b) one of the lines is laid 
straight through and used normally for 
all trains in either direction, the other 
line, called the loop, being used only for 
crossing or overtaking. 


() It is to be noted that there are in France 
stations of this class where owing to the use of 
long lead points it is possible to pass over them 
at 60 km (37 miles)/h. 


Operation of points. 


The facing points stand normally for 
the direct route, or through line, and are 
bolted in that position. There is no need 
to operate them except when a crossing 
has to be effected. 


Many Railways are satisfied to operate 
these points locally on the ground and 
interlock them with the signals by key 
locking, while others fairly generally 
use interlocked levers, located either in 
a signal box at each end of the station 
or, what makes less demands from the 
staff point of view, from a frame by 
the main building. 
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When the points are locally operated, 
it. is good practice to make the facing 
points trailable, as at stations of the 
« left-hand » type, as it allows of cros- 
sings being effected with great rapidity 
and the minimum of staff. It is then 
sufficient before a train arrives to: 

—  unbolt and reverse one pair of 
points to receive the train into the loop; 

— unbolt the other pair, while keep- 
ing them for the through line. 

These latter points are clearly not in 
the right position for the departing train 
but the fact that they are trailable means 
that the staff have not to concern them- 


Diagram No. 3. 


selves with them when a crossing occurs. 
All they have to do after a train has 
left is to return the points to their nor- 
mal position and ensure that the through 
route is set up and the bolting is again 
operative. 

We may note here that making the 
points trailable is not compatible with 
having, as do certain Railways, the tracks 
so arranged that there are trap points at 
the ends of the station (diagram fig. 3) 
in order to keep quite distinct from each 
other the routes of two trains which are 
to cross and prevent one from being col- 
lided with should the other fail to stop 
at the correct place. These arrange- 
ments although not excluding all risk of 
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mishap, are not greatly favoured owing 
to their complexity. 

So far we have considered only ordin- 
ary crossings between two trains and 
have seen that with the entering points 
made trailable the staff has only to con- 
cern itself with them before or after a 
crossing takes place. Except on lines 
Where stations are very close together, 
the time available for carrying this out 
is generally sufficient to enable them to 
go down to the points and actuate them 
locally. 

This no longer applies, however, when 
it is a question of a crossing in which 


Stations with trap points. 


the second train has to run through with- 
out stopping because it is necessary, 
before it does so, to return to normal 
the points that were reversed for the 
arrival of the first train, then to return 
to the station with their locking key in 
order to allow of the signals being 
cleared for the second train. The time 
to be allowed in the timetable between 
the arrival of the first train and the pas- 
sing of the second must take account of 
that required by the man concerned to 
go from the points to the station. 

It is possible to make the working 
considerably more flexible by either 
using key transmitters, the use of which, 
however necessitates employing two men, 


UY 


iF 


i 
3 one. e. 


" > i % 
uN faa 


cage 

re F 

a 

: 
i 


B 
: 
8 


Signalling of stations. 


be able to give a stop indication if entry 
to the station cannot be allowed, 2s when 
shunting is in progress, and also a 
reduced speed indication when a train 
is to be received in a loop. 


As regards departing trains. stop 
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and of the legitimate wish of many Rail- 
ways to avoid too complicated signal- 


ling. If, im certain exceptional cases, 
the signalling of a station might ordin- 
arily call for up to a dozen signals, many 
lines have endeavoured to reduce this 
figure. For example, some are satisfied 
to have a common starting signal for 
both direct and loop lines. 

To obtain flexible operation, it is 
important to have the least possible hin- 
drance to train movements. Fast trains 
must be able to run through without 
reducing speed provided, of course, the 
points are properly bolted. On the 
other hand, trains received on the loop 
or on the direct through line with un- 
bolted points must be able to enter the 
station without stopping at the maximum 
speed such points will pemit of. 

We should mention in speaking of the 
rapid carrying out of crossing move- 
ments, the appreciable disadvantages 
resulting from the rule laid down by 


1112 


some Railways that two crossing trains 
should only be allowed to enter a station 
one after the other, the signals for the 
second not being cleared until the first 
train has arrived in the station. 


The timetable must in this case allow 
a fairly appreciable interval between the 
two arrival times, and it often happens 
that a little delay to the first train causes 
an unnecessary stop to the second out- 
side the station and a not inappreciable 
loss of time in having to restart. 


We are not overlooking the fact that 
this arrangement is intended essentially 
to obviate the risk of a train over-running 
the starting signal but our view, based 
on the long experience of the French 
Railways both on double and single lines, 
is that it is possible when all trains have 
continuous brakes to obtain sufficiently 
good and reliable action on the part of 
drivers as to render this risk negligible. 
In that case a very considerable flexi- 
bility of working is obtained as a conse- 
quence of being able to receive two 
trains simultaneously. 


The application of the principles just 
set forth allows of an appreciable reduc- 
tion in time lost when crossings take 
place. 


As regards crossings effected in sta- 
tions where the facing points are trailable 
and the reception of two trains simul- 
taneously is authorised, the minimum 
time which needs to elapse between the 
arrival and departure of the trains is 
that required to operate the block, that 
is to say to clear back and actuate the 
apparatus which releases the starting 
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signal, for each of the adjoining block 
sections. This only takes a very short 
time, not exceeding one to two minutes. 


In the case of crossings where the 
second train runs through non-stop, at 
stations with central interlocking appa- 
ratus for working the points and signals 
a correspondingly small interval is re- 
quired for : 


— returning the facing points con- 
cerned to normal; 


— clearing back and operating the 
block to allow of the home and distant 
signals for the second train being cleared. 


Taking into account the time neces- 
sary to ensure that the fast train shall 
find all signals at clear for it, the mini- 
mum interval required between the ar- 
rival of the first train and passing of the 
second is of the order of three minutes. 


* ok * 


Traffic control or train dispatching. 


This type of working originated in 
America where it was essential to advise 
the train guards what the traffic position 
was. To do that, central control or 
« dispatching » offices were established 
equipped with special telephonic facili- 
ties allowing the « dispatcher » to com- 
municate with all the crossing places 
along the line over a single line wire 
circuit and selective calling apparatus. 
This form of working was a necessary 
corollary of the American system of traf- 
fic working and proved particularly ef- 
fective from the operating point of view 
as it gave the dispatchers an exact 
general view of the positions of all trains 
in their areas. 
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A number of other railway systems, 
although not under the same necessity, 
as their working regulations were put into 
effect by the stationmasters, nevertheless 
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state of the traffic. The existence of 
this, as it were, information centre has 
allowed the stationmasters to do their 
work with more precision and take 


Traffic control post. 


wished to benefit by the advantages it 
offered in keeping traffic moving by 
providing the traffic controller with all 
the information relating to the actual 


account of the least incidents or delays 
when making their decisions regarding 
shunting movements and putting trains 
into sidings. 
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It came to be seen, however, that the 
controller was better able than the sta- 
tionmasters to appreciate the consequen- 
ces of incidents as affecting the entire 

- train running and by a natural evolution, 
he tended to become more and more 
their adviser, and on their own initiative 
they asked for his views. In this way, 
the arrangement developed into a real 
controlling organisation, taking on the 
one hand all the decisions necessitated 
by such incidents and on the other hand 
watching over the working and dealing 
at once with any mistakes or negligence 
adversely affecting the traffic. 


This is the position at which many 
Railways have arrived and it is indis- 
putable that installing traffic control has 
allowed of the working being very appre- 
ciably improved and the upper limit of 
capacity being correspondingly raised. 
Some Railways, we think, especially in 
Switzerland, have succeeded in attaining 
really remarkable traffic carrying capa- 
city without having recourse to such 
control, but it would appear that there it 
is a question of lines where the regularity 
of the working is quite remarkable, 
doubtless in consequence of the use of 
electric traction and a high proportion 
of the traffic being passenger trains, 
combined with a very high standard of 
discipline and efficiency among the traf- 
fic staff. 


However, on all lines where traffic is 
heavy, whether double or single, and 
where the working is subject to disturb- 
ances such as a failure of the means of 
traction, repercussions from the delays 
arising with long distance trains, irregular 
movement of goods traffic, etc., the con- 
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trol system always allows of the effi- 
ciency being improved, either by the 
obtaining of increased capacity or a much 
higher degree of economy in the work- 
ing. 

In this latter connection, we may men- 
tion the case of certain French lines car- 
rying a moderate traffic and provided 
with control but where traffic has noti- 
ceably fallen off, so much so that the 
question was raised whether the main- 
tenance of the control staff was any lon- 
ger justified. 

The reply of the Operating Depart- 
ment was unanimously in favour of re- 
taining the control, which had effected 
noteworthy improvements on the lines 
concerned as regards the times to be 
allowed to train working in the stations 
and the effective allocation of train run- 
ning and overall journey times. It was 
considered that this quality of the service 
could not be maintained except by 
retaining the control, and. were it to be 
abolished it would become impossible to 
avoid a diminution in the discipline of 
the staff running the trains and a pro- 
gressive lowering of the quality of the 
service which was, all things considered, 
more costly to bear than the main- 
tenance of the control. 


All that we have just said from the 
general point of view is still truer in the 
case of single lines in consequence of 
the interdependence of opposing trains. 
The intelligent action of a controller can 
regulate the working in such a manner 
as to obviate the risk of loss of effi- 
ciency at key points and especially at the 
ends of long sections, or those most dif- 
ficult to work which, as mentioned above, 


—— a? 


determine the capacity of a line as a 
whole. 

We can therefore assert that whatever 
may be the equipment of a single line, 
whether it has block apparatus or not, 
modern station equipment or not, one of 
the most effective measures in the 
endeavour to improve its capacity is first 
to set up traffic control. _ 

As regards its practical application on 


single lines, with staff on duty at the 


stations the traffic controller’s functions 
can take very different forms. 

Certain Railways have developed their 
ideas on this matter in agreement with 
those obtaining on American lines and 
gone so far as to give the controller the 
duty of ensuring safe working, while 
giving also to the stations instructions 
necessary to prevent rear or head-on col- 
lisions, while others have gone even 
further still by making the train crews 
take part in controlling the running, the 
station staff then having only to effect 
communication as between the controller 
and the train crews. 

In both these cases, the station staff 
act merely as pointsmen and telephone 
operators, but it would appear that such 
methods which rest the safety of the 
working on a single person, the control- 
ler, cannot but lead to the risk of that 
official being overworked, and they 
appear to be applicable only in cases of 
medium or light traffic. 

For heavily worked lines, on the other 
hand, it appears desirable that the con- 
troller’s function should be limited to 
dealing with traffic movements only and 
have nothing to do with providing for 
their safety, the application of the rules 
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governing that being left to the staff at 
the stations. For example, should the 
controller decide to transfer a crossing 
from, say, station A to station B, it is 
the duty of the respective stationmasters 
to ensure that the relevant rules are pro- 
perly carried out, either by effecting the 
required exchange of messages resulting 
from the changing of the crossing place, 
and to agree together on carrying out 
the process of offering and accepting, 
or on those lines where the block is in 
use, by operating the apparatus in the 
prescribed manner. 


Automatic and remote control working. 


Automatic and remote control instal- 
lations appear to have been designed 
hitherto entirely with the idea of abolish- 
ing, partly or completely, the station 
staff, and to have sprung from the desire 
to effect economies in working. 

For the same track layout, they do 
not bring any considerable increase in 
capacity as compared with installations 
of the well-known type using local opera- 
tion for the points and signals; but as 
they allow of new crossing stations being 
opened without having to increase work- 
ing costs they possess the inherent possi- 
bility of improving capacity. 

We will refer first of all to the auto- 
matic working used on single lines by 
the Belgian Light Railways Company. 
The stations are all of the same type 
arranged for right-hand running, the fac- 
ing points standing normally for the 
right-hand line and being trailable. 
Drivers are required to pass over them 
at low speed and themselves see that 
they are properly closed before doing so. 
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As regards the automatic single line 
signalling, this is arranged on what we 
have called the « free dispatch » prin- 
ciple, which in this case means that set- 
ting up the direction and control and 
clearing of the relative starting signal 
takes place automatically as a train 
arrives, by means of an approach clear- 
ing circuit. 

This arrangement necessitates all trains 
slowing down when passing a station and 
in addition is suited only to lines where 
the traffic working is very regular or 
where all trains are regarded as of equal 
importance, since if two trains approach 
a section at the same time priority is 
given to the one first actuating the ap- 
proach control circuit. 


In the much more general case of lines 
run over by fast trains of different clas- 
ses, it is not possible to consider abolish- 
ing station staff in this way. ‘This can 
only be done by adopting remote control 
for the points and signals at stations, for 
it is necessary to be able to coordinate 
the train working with due regard to any 
late running and to the priority to be 
accorded to certain movements. 


On certain Railways, notably the Vic- 
torian Railways in Australia, a partial 
form of remote control, has been instal- 
led, enabling the points and signals at 
one station to be operated from a neigh- 
bouring one, which allows for example 
of avoiding the difficulty of having to 
keep staff at an existing crossing place 
or at one which is to be established in 
an isolated inaccessible location. 

Generally speaking, however, the re- 
mote control of stations is provided in 
a much more complete form, covering 
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their entire number throughout a: line. 
This is the centralised traffic control for 
single lines introduced by the American 
Railways. 


We have already pointed out that this 
equipment was justified by the system 
of working single lines obtaining there, 
based on the train crews being res- 
ponsible for applying the rules which 
provide for safety. The question arises 
whether those railways which do not 
work in this manner and use rules resting 
en the station staff seeing that safety 
is ensured, can obtain worthwhile advan- 
tages from centralised traffic control 
either from the point of view of effecting 
economies in working costs or to achieve 
what we are specially concerned with in 
this article, improvement in capacity. 

From the financial point of view, the 
capital needed for a C.T.C. installation 
is relatively large, since both remote con- 
trol and detection (proving) of equip- 
ment at stations must be. provided for, 
with electric operation of points and 
signals and automatic signals on the 
single line itself. 


Generally speaking, it hardly seems 
possible to compensate for the heavy 
financial outlay and charges by reducing 
station staff, especially when it is con- 
sidered that at many of them the staff 
engaged on the ordinary commercial 
business work can very often attend to 
signalling, provided of course that the 
equipment for working the points and 
signals is such as to simplify what they 
have to do. 


More than this, the possibility of 
abolishing station staff requires to be 
considered in connection with the form 
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of general traffic working organisation 


adopted on the railway concerned. In 
this respect, many managements are in 
a very different situation from that which 
obtains in America, for while making 
the station staff generally responsible for 
safety of working, they have placed cer- 
tain duties relating to that on the train 
crews, such as protecting their trains if 
stopped between stations, watching over 
their safe running, and so on. 


These managements may therefore in 
investigating the possibility of effecting 
economies be led to consider either doing 
away with the station staff, or eliminating 
certain members of the train crews. On 
long lines with a large number of sta- 
tions carrying only light traffic, working 
with train crews only, without any signal- 
ling duties having to be performed by 
station staff, would appear to be the 
more economical, but this is not the 
case where a line is carrying moderate 
or heavy traffic, bearing in mind the 
possibilities offered by modern operating 
methods of closing certain stations as 
signalling points and making the number 
of them open and carrying out signalling 
operations at any moment proportional 
to the traffic to be handled. 


On lines of this character, provided 
with satisfactory signalling and block 
equipment, where the state of main- 
tenance of rolling stock gives rise to few 
incidents and where the trains have con- 
tinuous brakes, there is no difficulty in 
practice in running through trains with 
engine crews only. 

This is the course now being followed 
by many railway systems, Belgium, 
France, Norway, Sweden... and may be 
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regarded as the natural consequence of 
the adoption of modern signalling and 
braking, and the progress effected in that 
direction since the opening of the cen- 
tury. 

This procedure is obviously more pro- 
fitabie for the railways concerned than 
would be the abolition of station staff 
and investing large sums in installing 
CEC 


As regards capacity, C.T.C. offers all 
the flexibility and convenience of work- 
ing that can be desired, and automatic 
signalling which its use implies, is par- 
ticularly’ valuable in allowing trains to 
follow at short intervals. 

In addition, the traffic controller — 
now at the C.T.C. machine — is in a 
position to exercise his functions with the 
maximum exactitude and rapidity : 

— firstly because the track circuit 
occupation indications grouped on the 
machine give him a constant bird’s eye 
view of the exact position of every train; 

— and secondly the direct control 
over stations allows of avoiding certain 


time losses which otherwise would arise 


in carrying out his orders by the station- 
masters. 

Nevertheless, the advantages with an 
equivalent track layout, are not so great 
as to permit of raising the maximum traf- 
fic capacity level much above that pos- 
sible with signalling of ordinary well- 
known designs. 

On the other hand, if contrary to the 
conditions serving as the basis for the 
arguments advanced in this article, it 
should be a question of obtaining the 
maximum capacity by altering both track 
layout and signalling, we believe that 
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the application of C.T.C. would be of 
particular interest for it would allow of 
new crossing places being constructed, 
or the loop lines at many others being 
extended to cover several kilometres, 
and even of having alternate sections of 
double and single line without any dif- 
ficulty being experienced either in the 
working or in providing satisfactory rules 
to cover it. 

From this point of view C.T.C. lends 
itself to any arrangement of tracks and 
thus can contribute in exceptional cases 
where its use is particularly justified to 
raise the limit of capacity of single lines. 


Conclusion. 


Some readers may have thought that 
we have dwelt at too great length on ideas 
concerning the regulations and equipment 
to be used in single line signalling and 
look upon such, as far as they are con- 
cerned, as elementary. Experience goes 
to prove, however, and the discussions 
at the Rome Congress confirmed, how 
difficult it is to make oneself clear if 
the principles under discussion are not 
accurately defined. It is to avoid there- 
fore any misunderstanding that we have 
tried to make our analysis of the means 
likely to increase flexibility and rapidity 
of single line working as exact and plain 
as possible. 

Apart from arranging for suitable 
operating rules properly so called, which 
may be so worded as to eliminate any 
source of hindrance to efficient working, 
the means above referred to can be sum- 
marised as follows : 


1. Installation of traffic control (dis- 
patching); 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


. 


NOVEMBER 1954 


2. Provision of maximum facilities for 
flexible operation of points and signals 
at stations, that is to say: 


a) introduction of trailable point me- 
chanisms, to eliminate any actual opera- 
tion of the points during normal crossing 
movements; 


b) provision for receiving two stopping 
crossing trains simultaneously; 


c) operation of the facing points from 
a distance and not locally on site, to 
facilitate carrying out crossings where 
the second train runs through without a 
stop; : 

3. Installation of single line block 
apparatus, on one of the various possible 
systems, needing to be compared on the 
basis of cost and the savings to be 
obtained with them : 

i.e. manual block with treadle and 

track circuit control, 

or an automatic signalling; 


4. In exceptional cases, .installation of 
C.T.C. for lines which, despite the appli- 
cation of the measures above mentioned 
would remain overloaded (or for lines 
running through sparsely populated 
areas). 

It will be seen that a fairly extensive 
range of methods is available for in- 
creasing the capacity and efficiency of 
single lines, from which railway officers 
can select, having regard to the charac- 
teristics of the line and the cost involved, 
the arrangement they find best suited to 
their requirements. Any one of these 
methods taken by itself could have only 
a limited effect on the position, but the 
working of single lines is a real « race 
against time » where the gain of even 
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a very short interval is not to be dis- 
dained. 

Is it possible to give a guide to the 
making of such a choice by estimating 
the cost of the arrangements we have 
suggested as being of value, as well as 
the advantages to be obtained from 
them ? 

Unfortunately we are unable to do 
that, firsly because the cost of equipment 
varies too greatly between one country 
and another; charges of various kinds, 
protective duties levied by countries 
which have to import signalling appara- 
tus, etc., all affect the economic position 
to a marked extent. In the second place 
any increases in capacity likely to be 
obtained would themselves be as vague 
and undetermined, as is the idea of capa- 
city properly so called, when applied to 
a single line. This very idea depends 
indeed on too many factors all tied to 
the characteristics of the traffic. All 
things being equal it is easier to obtain 
a high capacity on short lines than on 
long ones with numerous crossing places. 
In addition, a constantly regular type of 
service, with no great variations in either 
passenger or goods traffic, and the relia- 
_ bility of the traction system, are the most 
favourable elements in obtaining the 
highest efficiency. 


Such efficiency itself, however, is to 
a great extent theoretical, depending as 
it does on the requirements of the Traffic 
Department relative to the regularity and 
quality of the passenger service, from 
the point of view of speed, frequen- 
cy, etc. 

We can therefore only continue to 
treat the subject from a qualitative stand- 
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point, pointing out that traffic control 
arrangements, trailable point equipment 
at stations and manual block apparatus 
with treadle control are relatively inex- 
pensive and in practice allow of obtaining 
very satisfactory effective results. 


On the other hand, operating points 
from a distance and automatic signalling 
are costlier and not to be recommended 
as a general practice. They call for 
careful. financial investigation, preceded 
by preliminary practical trials, when cir- 
cumstances require. 


To make this quite clear, it appears 
to us of interest to give particulars of 
the capacity actually attained on certain 
European lines (not always provided, 
however, with the whole of the equip- 
ment we have enumerated) regretting 
being unable for want of the information 
to provide similar details for other coun- 
tries. 


In Germany, the Gemunden-Waigolhs- 
hausen line, 46 km (28.5 miles) with 7 
intermediate stations, situated 3 to 7 km 
(1.8 to 4.3 miles) apart, has traffic con- 
trol and single line block and handles 
70 trains daily. 


In Italy, the Battipaglia to Reggio- 
Calabria line, by reason of its length and 
density of traffic forms one of the most 
heavily loaded single lines in Europe. It 
is operated under traffic control, manual 
block and colour-light signals. It is 
400 km (248 miles) long, has 78 sta- 
tions at a maximum distance apart of 
8.5 km (5.3 miles). Traffic varies con- 
siderably and when the spring vegetable 
traffic is being dealt with, can reach 
65 trains daily. 
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As regards France, where the most 
heavily worked single lines are equipped 
with traffic control and single line block 
with treadles, we may mention the fol- 
lowing : 


Toulouse-Tessonniéres, 58 km (36 
miles) with 8 stations, 4 to 9 km (2.4 to 
5.5 miles) apart, and 54 trains daily; 


Aix-les-Bains - Annecy, 40 km (24.8 
miles) with 6 stations, 4 to 8 km (2.4 
to 4.9 miles) apart and 50 trains per 
20 hours day, the line being closed at 
night for reasons of economy. The 
maximum capacity for 24 hour working 
would be about 70 trains daily. 


In Switzerland, the most important 
single lines mentioned below have no 
traffic control but are equipped with 
manual block, having in some cases 
intermediate block posts. These are : 


Rupperswil-Goldau, 57 km _ (35.4 
miles) with stations at from 2.5 to 8.5 km 
(1.5 to 5.3 miles) and 62 trains daily; 
and 


Solothurn-Oensingen, 15 km (9 miles) 
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with 4 stations at 2 to 5.7 km (1.2 to 
3.5 miles) and 100 trains daily. 

These various exampies show that it 
is possible using operating methods based 
on the station master attending to the 
signalling and with relatively simple 
signalling equipment, to get quite appre- 
ciable capacity, reaching to something 
like 70 trains daily. 

Certainly in these cases the lines are 
very well equipped from the point of 
view of the number of crossing places 
and such a result evidently could not be 
attained where the stations are further 
apart. It is to be observed, however, 
that the upper limits of capacity that 
the traffic department could be expected 
to hope for are approached very closely 
and that, short of re-arranging the track 
layout, the installation of C.T.C. would 
not effect any appreciable improvement 
in the position. This explains why the 
European Railways have not, up to now, 
turned to such working. The only 
installation of which we ‘are aware is at 
present under construction in Spain on 
the line from Ponferrada to Torre. 
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Trackwork with long rails, 


by Nils LunpEn, 


(Jadrnvadgs Teknick Statsbahneingenjéren, No. 1, 1954.) 


A highly desirable property of any railway 
track is that it should enable the trains 
to pass smoothly and_noiselessly. The 
demands on the track increase with high 
running speeds and greater density of 
trafic. Under load the track behaves 
elastically. In addition to its being well 
laid, we require that, ideally, the track 
should be absolutely uniform throughout 
its length. Practical considerations, however, 
rule out the possibility of such an ideal 
track; nevertheless, all such discontinuities, 
and variations as rail joints, change of 
ballasting material, uneven spacing of the 
sleepers, guard rails, etc, should be mini- 
mised. The most glaring discontinuity of 
a track occurs at the rail joint, which also 
is responsible for a considerable amount 
of the total track maintenance. In first-class 
trackwork, therefore, such joints should, 
as far as possible, be eliminated, that is 
to say, the rails should be welded to form 
a continuous track. 

For many years, railway technicians were 
of the opinion that a track without joints 
could not be constrticted. With the older 
methods of construction using flat-bottomed 
rails spiked directly to the sleepers, this 
was undoubtedly true, due to the weak 
fixing obtainable. On the tramways, where 
the lines were laid in the streets, and the 
inconvenience due to rail joints was parti- 
cularly noticeable, it was soon found that 
the rails could be continuously welded, 
thus eliminating the inconvenience. With 
the track securely held, both laterally and 
vertically, within the road surface, the 
rails were found capable of absorbing, as 
constrained elastic deformations, the stresses 
induced by temperature variations. 

For present-day traffic, with fast, heavy 
trains, a stable track devoid of lateral 
deflection, is required. These demands 
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have given rise to our present trackwork 
with its crushed-stone ballast giving a 
secure bedding for the sleepers, and a 
fixing which keeps the rail and sleeper 
rigidly together. With such track it was 
soon discovered that the closely spaced 
joints previously used, were no_ longer 
required, and that the rails could be welded 
together into very much longer units. With 
this discovery, the welded track soon became 
the order of the day. A first requirement 
of a welded track is that it should not 
buckle under the compressive stresses induc- 
ed in the rails when their temperature rises 
above that at which the track was laid. 
Several investigators have endeavoured to 
calculate the stresses necessary to induce 
buckling, and have also carried out tests 
on buckling in actual track sections. 

The trackwork for the Underground 
System of Stockholm ‘Tramways cons- 
tructed with 43.2 kg rails and spring spikes, 
is thus calculated and tested to withstand 
a minimum compressive force of 110 tons; 
whilst several foreign tracks have been 
proved capable of withstanding up to 
240 tons. It is on record that under 
the influence of sunrays, rails can on a 
hot summer-day, reach a_ temperature 
as high as + 60° C; whilst their temperature 
in winter may fall as low as — 40° C. The 
winter temperature in Stockholm has not 
fallen below — 30° C in recent years, 
whilst the rail-temperature in summer is 
not considered to rise above + 50° C. 
Observations on summer days during 1950 
and 1951 on the Angby and Hékarangs 
lines, have resulted in measurements of 
not more that + 45° C. 

What, then, are the forces induced in 
the track as a result of such temperature 
variations, if movement of the rails is 
prevented? 


A rail of length L, having a coefficient 
of expansion «, will, for a temperature 


range t, change its length by an amount. | 


| a a (eqn. 1) 


The same change in length / can be 
brought about by applying a force P to 
each end of the rail. 


By the well-known law of mechanics, 
the change of length of a bar under the 
influence of a force P, can be written 

Posi 


taeme it 


(eqn. 2) 


where F = cross — sectional area 
E = modulus of elasticity. 


Eqn | and 2 give: 


Peels 12) 
——$————- . . ee —_>S Ss = bd . . oe 
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12 
— = stress in the fixed rail for a tem- 
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perature change of one degree. 
For steel E = 2.2 x 10° ke/cm2-and 
= 0.000011. 


For a one degree temperature change, 
one has then : 


== Vo Xe2 ep lal 107° = 24 ke/em2: 


Compressive Force. 


In summer we may assume a_ highest 
temperature of + 50° C. 

If the rail is welded at + 15° C, which 
is normal, then, for a temperature increase 
of 35° C, the rail experiences a stress of 
35 xX 24 = 840 kg/cm2 

With a 43.2 kg rail having a cross- 
section of 55 cm2, the force will be 55 «x 840 
= 46 tons; or, for two rails, about 90 tons. 
As shown above, the track should be able 
to take such a compressive force without 
buckling occurring. 


Tension. 


We assumed above a _ lowest winter 
temperature of — 30° C; that is, from the 


summer average of + 15° G@) at zniperatre é. 
fall of 45° C, which gives rise to a force | 


in the rails of < 
24 x 45 x 55 = 60000 kg = 60 tons. 


It ought, by what follows, to be possible — 


to overcome this large force also. For 


‘practical reasons we do not consider tem- 


peratures that occur only once in ten 
years. Assuming instead a lowest winter 
temperature of — 20° C, this gives a force 
in the rails. of 355xX) 245 <4 99y=! 46 tons, 

The force in the rail is transmitted through 
the rail spike, rubber pad, and bearing 
plate to the sleepers and ballast. We 
estimate that our spring-steel spikes hold 
with a force of about 500 kg. Bearing in 
mind the possibility in practice of obtaining 
but an imperfect hold, and also fatigue 
of the spike, one ought with safety to be 
able to reckon on 400 kg per spike as a 
practical working value. The force in the 
spike is transmitted by friction between the 
rail and the rubber pad to the bearing 
plate and sleeper. 


The friction coefficient between iron and 
rubber has not been agreed upon universal- 
ly. American investigators have been able 
to determine that for dry surfaces the 
value reaches, and even .éxceeds, unity. 
When water is present and, under certain 
circumstances, acts as a lubricant, the 
friction can drop to a value as low as 0.02. 
That the value can reach, and even exceed, 
unity, is probably explained by the fact 
that the rubber, if I may term it so, « korro- 
sionsvulkaniseras » to the steel. This 
might well be the case when using rubber 
pads between rail and bearing plate, with 
a good fastening. In the course of replacing 
old rails the rubber pads have come away 
with the rails, and have literally had to be 
torn from them. Thus we are not called 
upon to consider a friction coefficient of 
less than unity, and the maximum shearing 
force from 4 spikes would be 4 x 400 
= 1 600 kg. The allowable shearing stress 
for rubber varies with quality and use. For 
technical grades it may be taken as from 
5 to 15 kg/cm2. In the case in question it 
was considered permissible to take the 


Every spike is aa 
400 kg seus the cigs and ee ne 
to the sleeper; or, for a three-spike fixing, 
a total of 1 200 kg, and, for a four-spike 
- fixing, 1 600 kg. With a sleeper spacing 
of 87 cm we get a force. per metre of track of: 


ar 1 200 

Pe | 3. spikes, ia es 14 ton/m 
inte IppOGe = 

4+ spikes, “0.87. => 1.8 ton/m 


or for the force of 46 tons with 


46 
3 spikes: ———= == 25 metres of track 


1.4 


Fig. 


The force P opposes the sleeper-forces /. 
The sleeper spacing is 87 cm. At sleeper 1 
the force P is diminished by /; at sleeper 
2 by 2p, and so on. By equation 2 the 
change of length is: 

2 P-L 
ioe acess 


and thus for the first sleeper-interval : 
Ya ee 
jae 
for the second sleeper-interval : 
SIA 2p) 
oe 


and so on. 


stances, arise ae to ‘variations 06 tempe- ee 


rature; and so, with a long, continuously 
welded track we have no other problems 
than those we already have experienced 
with, our 90 and 120 metre railway tracks, 
which have been in use these past ten years. 
_ The difficulties arise at the joints. 

How large a movement must we anticipate 
at a joint in a welded track with 4-spike 
fixing? With the above-mentioned lowest 
winter temperature, the tension in the 
rails can amount to 46 tons. For 25 m 
from the joint this force is transferred to 
the road bed by means of part forces at every 
sleeper. The contraction of the track, that is 
to say, the gap between rails can be determin- 
ed in the following manner : 


=46 1on 


For 25 m of track we have : 
py 
0.87 


so that & changes in length : 


87 (P—p + P-2p 4 P—3p.... P—29) 
<z F-E 


= 29 terms, 


= = 129P —p (V+ 243 +... 29)] 


87 
= FE (29P — 29p x 15) 

After substituting for P = 46000 kg 
and p = 1 800 kg, as also for F and E, 
we have that the total change in length 
= 0.39 cm = about 4 mm. 


: " 
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; 
: 


P= about 20 000 kg = 20 tons. 


Tests carried out at a research laboratory — 


have shown that, besides ordinary joints, 
those, insulated ‘with fibre packing, can 
take with 4-hole fish-joints, about 20 tons; 
and with 6-hole fish-joints, about 30 tons. 

Under the given conditions, therefore, 
there should result no opening of the joints. 


Up till now we have, however, assumed 
that the forces from the sleepers are trans- 
ferred through the ballast to the road bed, 
thus binding the track. This, however, 
is not the case. 

_ Under the dynamic influence of the train, 
the track behaves elastically, and loosens 
the sleepers in the ballast, after which, if 
the rail fastening is good, they take the 


determine -Observa tions 
“movement have shown that t 


can move in opposite directions, at one time <a 


the whole track moving up a gradient, and 
again, under different circumstances, in 
- the downward direction. Thus, to obtain 
a track with closed joints, one can therefore 
recommend the following alternatives : 


a) trackwork with a firm anchorage for 
the sleepers, by way of example, experi- 
mental track in a tunnel (fig. 2); 


_ 6) fish-joints of such a length (8 to 10 
holes) that they are able to take the resultant 
tension (several hundred recently installed 
8-hole joints have proved satisfactory up 
till now) ; or 


c) in the neighbourhood of an insulation 
joint, the insertion of dilatation joints 
(joints de dilatation) so that the insulation 
joint may be drawn as tight as possible, 
and movement in the end of the rail must 
be taken by such inserted lengths (fig.3). 


time some 270 pages sufficed to cover the 
text including an index to countries, an 
index to names of railways and the com- 
prehensive personal index of railway offi- 
cials, which is still a noteworthy feature of 
the volume. 


The present edition should prove as 
valuable as its predecessors. and there has 
been no markedly change in the presenta- 
tion of this volume with the current edi- 
tion, but the revision of individual entries 


has been this time more extensive. All 


entries continue to be divided into one 
of two main divisions, namely, British 
Commonwealth (regardless of Dominion 


Directory “of ea ‘Oinaaee 23 Le in Ox 
ok 1954-1955 reaches with the pre-_ these sections is a 
sent volume its 60th year of publication. 


The first edition was compiled from offi- 
cial sources and issued in 1895, and at that 


Republic of Korea ne De 
There are one or two additional ent 
including those for the new Quebec ‘Nort 
Shore and Labrador Railway in Canad Lb 
and the new underground © ayétenng: in 
Toronto and Stockholm. a 

Once again, it has been impossible ie 
secure reliable information from most of 
the « iron curtain » countries of Eastern 
Europe, Russia and China. 

Statistics specially prepared by the British - 
Transport Commission are included. 

As in the past, this manual will be found 
of invaluable interest to all those interested 
in railway matters. 
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| MONTHLY BIBLIOGRAPHY OF RAILWAYS” 


: PUBLISHED UNDER THE SUPERVISION OF 
7 P. GHILAIN, 
General Secretary of the Permanent Commission of the International Railway Congress Association. 
: (NOVEMBER 1954) 
[ 016. 385. \02 ] 
| I. — BOOKS. 
7 1954 624 .2 


In French. 


1954 

ETEILLE (P.). 
Résistance des matériaux. Tome II : Voiites et ossa- 
res — Systémes réticulés — Flambage — Béton pré- 
ntraint. 

Paris, Eyrolles, éditeur. Un volume (16.5 x 25 cm) 
218 pages, illustré. (Prix : broché, 1 700 fr.fr.) 


1954 69 
ADIERGUES (R.). d 

Isolation et protection des batiments. 

Paris, Eyrolles, éditeur. Un volume (16 x 25 cm) 
. 250 pages, avec 191 figures. (Prix : 1 700 fr.fr.) 


1954 621 .89 
Journées Internationales de la Lubrification. (Liége, 
7 et 8 mai 1954). 

Liége, Revue Universelle des Mines, 12, quai Paul 
in Hoegaerden. Numéro spécial de cette revue (juin 
54). Un volume (20.5 x 29.5 cm) de 255 pages, 
ustré. (Prix : 250 fr. belges.) 


1954 385 (08 (493) 

ICIETE NATIONALE DES CHEMINS DE FER 
VICINAUX. 

Rapports présentés par le Conseil d’Administration et 

r le Comité de Surveillance. Soixante-neuviéme exercice 

cial (1953). 

Bruxelles, Imprimerie Graphica, 54, rue Auguste 

imbiotte. Une brochure (22 .x 29.5 cm) de 144 pages, 

ec illustrations. 


1953 

Le soudage et les techniques connexes. 
Rapport d’une Mission francaise aux Etats-Unis. Paris, 
iblications de la Soudure autogéne, 39, rue d’Amster- 
m. Un volume (21 x 27 cm) de 280 pages avec 300 
ures et tableaux. (Prix : 1 000 fr.fr.) 


62 (01 


621 .392 


In German. 


1954 691 
IRSTEN. 

Der Stahlbetonbau. II. Teil : Anwendungen im Hoch-, 
renieur- und Industriebau. 18. Auflage, vollig neube- 
eitet von Dipl.-Ing. Heinrich KUHNERT. 

Berlin, Verlag von Wilhelm Ernst und Sohn. Ein 
nd, Din A 5, 255 Seiten. (Preis : geheftet, DM 16.—; 
Sunden, DM. 19.—.) 


Dr.-Ing. C. POPP. 

Zur genaueren Berechnung der Fahrbahn-Langstrager 
stahlerner Eisenbahnbriicken. 

Berlin - G6ttingen - Heidelberg, Springer-Verlag. Ein 
Band 4°, IX-62 Seiten mit 8 Tafeln und 26 Abbildungen. 
(Preis : DM. 12.—.) 


In English. 


1954 385 (061.4 (73) 
American Railway Engineering Association Bulletin, 
No. 516, Vol. 55, June-July. 


I. Investigation of static and dynamic effects in a 
bridge consisting of beam spans supported on concrete 
filled pipe pile piers (44 pages). 

II. Description and analysis of tests made on trans- 
verse floorbeams and longitudinal beams under diesel 
and steam locomotives (81 pages). 


II. Passenger ride comfort on curved track (91 pages). 


IV. Tie renewals and costs per mile of maintened 
track (1 page and 4 tables). 

Published by the American Railway Engineering 
Association, 59, East Van Buren Street, Chicago, 5. 
Ill. (Subscription : 10 $ per annum.) 


1954 
DOVER (A.T.) 
Electric traction, Third edition. 
London : Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, W.C. 2 (Price : 60 s.) 


621 .33 


1954 656 .25 (73) 

History and development of railway signaling. Chapter I. 

One brochure of 167 pages, illustrated. Published by 
the Sigual Section of the Association of American Rail- 
roads, 59, East Van Buren Street, 5, Chicago, IIL. 


1954 62 (01 & 621 
KLEINLOGEL (A.). 
Rigid frame formulas. First American Edition. 
London, Crosby Lockwood and Son, Ltd., 39, Thurloe 


street, S.W.7 (75 s.) 


1954 385 (02 & 621 
Manual of mechanical power transmission. 
London, Trade & Technical Press Limited, 65-66, 


| Chancery-lane, W.C.2 (S51 s. post free). 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 
jointly with the Office Bibliographique International, of Brussels. (See « Bibliographical Decimal Classification as applied to Railway 
snce », by L. WEISSENBRUCH, in the number for November 1897, of the Bulletin of the International Railway Congress, p. 1509.) 


=. 


1954 62 (07 
MARSH, S.W. 

Recent developments in the use of rubber in railway 
engineering. 


London, The British Development Board, Market 
Buildings, Mark Lane, E.C.3 2.C.3 (No price stated). 


1954 62 

Mechanical engineering research, 1953. 

Published for the Department of Scientific and Indus- 
trial Research by H.M. Stationery Office, Kingsway, 
London, W.C.2 (Price : 2 s. 6 d.) 


1954 © 
NOCK (O.S.) 

Locomotives of the North Eastern Railway. 

Hampton Court, Surrey : Ian Ollan Limited, Craven 
House. One volume (8 3/4 in. x 5 3/4 in.) of 200 pages, 
illustrated. (Price : 25 s.). 


621 .132.1 (42) 


In Spanish. 


1953 zi 
Ing. D. Lino CAMANO. 

Planeamiento de los objetivos del 2° Plan quinquenal 
en materia de transportes. 

Buenos Aires, Servicio de Bibliotecas y Publicaciones 
de Transportes. 18 paginas & anexos graficos. 


656 (82) 


016. 385. (05 ] 


1954 385 (08 (4 
RED NACIONAL DE LOS FERROCARRIL 
ESPANOLES. 


Memoria del Consejo de Administracién. Ejercicio d 
1953. . 
Madrid, Artes Graficas y Ediciones, S.A., Rodrig 
San Pedro, 32, 1 volumen (21 x 30cm) de 132 a 

con figuras y numerosos cuadros.) 


1953 69 
Ing. D. Santiago RUBIO. 
Calculo funicular del hormigon armado. 


« Buenos Aires, Servicio de Bibliotecas y Publicacione 
de Transportes, 10 paginas & fig. 


In Netherlands. 


1954 385 .113 (492 
Jaarverslag 1953, N.V. Nederlandsche Spoorweger 


Utrecht, Nederlandsche Spoorwegen. 48 bladzijde 
(21 x 30 cm) met kaart en illustraties. 


Il. — PERIODICALS. 


In French. 


Annales des ponts et chaussées. (Paris.) 


1954 624 .2 
Annales des ponts et chaussées, mai-juin, p. 273. 

MONNERET (G.). — Calcul des efforts dans les 
entretoises des ponts-routes 4 poutres multiples. Cas d’un 
pont a six poutres. (6 000 mots, tableaux & fig.) 


1954 
Annales des ponts et chaussées, mai-juin, p. 355. 
ESSLINGER (M.). — Flambage latéral des poutres 
en I courbes tenant compte de la torsion de flexion. 
(5 000 mots & fig.) 


624 .2 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 


1954 385 .113 (485) 
Bull. des transp. intern. par ch. de fer, mai, p. 156. 

Les Chemins de fer de l’Etat suédois en 1952. (1 600 
mots.) 


1954 347 .762 
Bull. des transp. intern. par ch. de fer, Juin, p. 161. 

MATYASSY (Z.). — Le nouveau régime adopté 
dans la CIM en ce qui concerne le droit de modifier le 
contrat de transport. (3 000 mots.) 


1954 385 .113 (485 
Bull. des transp. intern. par ch. de fer, juin, p. 18 

Les Chemins de fer de Leet danois en 1952-195: 
(700 mots.) 


Bulletin Oerlikon. (Zurich.) 


1953 621 .335 (49 
Bulletin Oerlikon, n° 298, juin, p. 31. 

LEY VRAZ (L.H.) & DEGEN (G.). — Les autom 
trices monophasées de 1 600 ch, CFe 4/4, n° 841-87 


des Chemins de fer fédéraux suisses. (3 000 mots & fig 


1953 621 .3 
Bulletin Oerlikon, n° 301, décembre, p. 77. 

LEYVRAZ (L.H.). — Succés des Ateliers de Coz 
struction Oerlikon dans le domaine de la traction p 
courant monophasé 50 Hz. (5 000 mots & fig.) 


Bulletin de l’Union internationale 
des Chemins de fer. (Paris.) 


1954 385 .113 7 
Bulletin de 1’Union intern. des ch. de fer, avril, p. 12 

PARMELEE (J.H.). — L’Activité des Chemins de f 
américains en 1953. (1 200 mots & tableaux). 


1954 385 (09 (7 
Bulletin de 1’Union intern. des ch. de fer, avril, p. 1: 

SHERRINGTON (C.E.R.). — Les Chemins de {1 
du Canada en 1953. (1 000 mots.) 


1954 385 .113 (94) 
illetin de 1’Union intern. des ch. de fer, mai, ps 7s 
SHERRINGTON (C.E.R.). — Les Chemins de fer 
Australie en 1953. (2000 mots.) 


1954 Pacted: 385 .113 (54) 
illetin de 1’Union intern. des ch. de fer, juin, p. 191. 
Les Chemins de fer Indiens en 1952-53. (800 mots.) 


Containers. (Paris.) . 
1953 656 .225 
mtainers, n° 10, décembre, p. 19. 
VINCENTI. — Les unités de charge et la palettisation. 


000 mots.) 


1954 

mtainers, n° 11, juin, p. 9. 
L’Exposition internationale des Containers de Hanovre. 
5 avril-4 mai). (1 000 mots & fig.) 


1954 

mtainers, n° 11, juin, p. 19. 
Les wagons spéciaux de la « Compagnie Nouvelle 
s Cadres ». (1 000 mots & fig.) 


656 .225 & 656 .261 


625 .245 (44) 


Génie Civil. (Paris.) 


1954 

snie Civil, n° 3373, 15 mai, p. 192. 
MASSE (R.). — Détermination rapide des déformations 
poutres Vierendeel. (600 mots & fig.). 


1954 621 .431.72 (43) 
snie Civil, n° 3377, 15 juillet, p. 261. 

Les trains automoteurs articulés en alliages légers 
s Chemins de fer fédéraux allemands. (4000 mots 


fig.) 


624 .2 


Revue de |’Association frangaise 
des Amis des Chemins de fer. (Paris.) 


1954 385 (09 (44 + 494) 

‘vue de 1’Assoc. frang. des Amis des Ch. de fer, mai- 
jum, p. 57. 

CAIRE (D.). — Chemins de fer suisses et chemins 

fer francais. (4 000 mots & fig.) 


1954 621 .13 
‘vue de 1’Assoc. fran¢. des Amis des Ch. de fer, mai- 
juin, p. 67. 


Baron VUILLET. — La traction a vapeur actuelle. 
rformances et perspectives. (2000 mots & fig.) 


revue Générale des Chemins de fer. (Paris.) 


1954 625 .232 (54 + 67 + 91) 
vue générale des Chemins de fer, mai, p. 233. 
ROULEAU & BRAUDEAU. — Voitures de chemins 
fer construites en France pour le Moyen-Orient, 
xtréme-Orient et 1’Afrique Noire. (2 500 mots & fig.) 


1954 aie 656 .223 (4) 
Revue générale des Chemins de fer, mai, p. 243. 

BONDON. — La Convention « EUROP ». (5000 
mots.) 


1954 625 .172 (44) 
Revue générale des Chemins de fer, mai, p. 257. 

DEUTSCH. — La voiture de contréle des rails de la 
S.N.C.F. (2 000 mots & fig.) 


1954 385 .587 (44) 
Revue générale des Chemins de fer, mai, p. 264. 

DENIS. — La gestion du personnel d’accompagne- 
ment des trains sur la Région de l’Ouest. (1 500 mots.) 


1954 621 .335 (44) 
Revue générale des Chemins de fer, juin, p. 277. 

LOTHON (P.) & DEVAUD (L.). — Les éléments 
automoteurs électriques de la banlieue parisienne du 
Sud-Est. (8 000 mots & fig.) 


1954 656 .222.5 (4) 
Revue générale des Chemins de fer, juin, p. 314. 

RAME. — La réduction a deux du nombre des classes 
de voitures des Chemins de fer Européens. (1 500 mots.) 


1954 621 .331 (44) 
Revue générale des Chemins de fer, juin, p.318. 

GASTINE. — Les sous-stations de traction de la ligne 
de Lyon-Culoz. (3 000 mots & fig.) 


1954 656 .225 (44) & 656 .261 (44) 
Revue générale des Chemins de fer, juin, p. 328. 

LEJEUNE. — Les nouveaux containers « maritimes » 
de la S.N.C.F. (S500 mots & fig.) 


La Technique Moderne. (Paris.) 


1953 621 .9 (06 
La Technique Moderne, aout, p. 3621. 

La troisitme Exposition Européenne de la Machine- 
Outil (Bruxelles 4-13 septembre 1953). (8000 mots 
& fig.) 

1953 621 .132.1 (42) 
La Technique Moderne, octobre, p. 436. 

Locomotives standard des Chemins de fer anglais. 
(1 000 mots & fig.) 

1954 
La Technique Moderne, janvier, p. 23. 

L’électrification des chemins de fer espagnols. (1 000 
mots & fig.) 


621 .33 (460) 


Travaux. (Paris.) 
1954 691 
Travaux, juin, p. 463. 
FREYSSINET (E.). — Naissance du béton précon- 
traint et vues d’avenir. (10000 mots & fig.) 


1954 62 (O01 & 691 
Travaux, juin, p. 475. 

BRICE (L.-P.). — Etude des conditions de formation 
des fissures de glissement et de décohésion dans les 
solides. (13 000 mots, tableaux & fig.) 


SS 5a 


1954 691 
_ Travaux, juin, p. 507. 
L’HERMITE (R.). — Que savons-nous sur la rupture 


du béton? (5 000 mots & fig.) 


1954 
Travaux, juin, p. 555. 
SAILLARD (Y.). — Etude d’une méthode simple de 
calcul 4 la rupture. Recherches préliminaires. (5 000 
mots & tableaux). 


62 (01 & 691 


La Vie du Rail. (Paris.) 
1954 
La Vie du Rail, 21 mars, p. 3. 
67 m 50 par seconde! Un record envié de tous : 
de la vitesse pure. (1 500 mots, fig. & graphiques.) 


1954 656 .1 (43) & 656 .2 (43) 
La Vie du Rail, 30 mai, p. 8. 

L’autorail rail-route du Chemin de fer Fédéral Alle- 
mand. (1 000 mots & fig.) 


1954 
La Vie du Rail, 6 juin, p. 3; 13 juin, p. 10. 
VILAIN (L.). — Locomotives articulées systéme 
Mallet. (1 800 mots & fig.) 


1954 
La Vie du Rail, 4 juillet, p. 11. 
WEYL. — En Belgique, nouveaux aspects de la 
traction électrique. (1 500 mots & fig.) 


656 .222.1 


celui 


621 .132.8 


621 .33 (493) 


In German. 


Die Bundesbahn. (Darmstadt und Kdln.) 


1954 656 .28 (43) 
Die Bundesbahn, Nr. 11, Juni, S. 577. 

ROHDE (W.). — Betrachtungen iiber die Sicherheit 
be Deutschen Bundesbahn. (2 500 Worter & Tabel- 
en. 


1954 656 .222 (43) 
Die Bundesbahn, Nr. 11, Juni, S. 588. 


CHAUSSETTE (G.). — Fahrplantechnische Moglich- 
keiten zur Verbesserung des Bezirksreiseverkehrs. (4 000 
Worter.) 

1954 
Die Bundesbahn, Nr. 12, Juni, S. 614. 

KUKIELKA (W.). — Beschleunigung — ein Mittel 
zur Leistungsteigerung. (3 000 Worter & Abb.) 


656 .222.1 


Der Eisenbahningenieur. (Frankfurt a. Main.) 


1954 621 .332 
Der Eisenbahningenieur, Marz, S. 55. 

HAUSMANN (L.). — Bahnstromfernleitungen. (1 500 
Worter & Abb.) 


1954 621 .337 
Der Eisenbahningenieur, Marz, S. 59. 
ERMERT (A.). — Speisewasseraufbereitung durch 


Zusatz von Sodaldsung. (1 000 Worter & Abb.) 


1954 
Der Eisenbahningenieur, Marz, S. 61. 
WEGENER (F.). — Auswirkungen des Bergbaus 
den Oberbau und die sonstigen Bahnanlagen. (2 
Worter & Abb.) 


1954 
Der Eisenbahningenieur, Marz, S. 67. 
HUTHER (W.). — Abdichten von Eisenbahnbriick 
in offener Baugrube wahrend kurzer ee 
(500 Worter & Abb.) 


1954 624 (43) & 691 a9 
Der Eisenbahningenieur, April, S. 79. 

RAUCH (K.). — Nord - Siid - Bahn - Briicke am 
Horremer-Tunnel. Grésste Eisenbahnbriicke in Spann- 
beton. (2 000 Worter & Abb.) 


1954 
Der Eisenbahningenieur, April, S. 83. 
LAMMERT (H.). — Wechselbeziehungen zwischen 
den Kosten der Bw-Lokunterhaltung und des Lokkohlen- 
verbrauchs. (2 200 Worter & Abb.) 


1954 
Der Eisenbahningenieur, April, S. 87. 
LINDER (R.). — Die Beanspruchung der Treibstangen: 
lager der Dampflokbaureihe 50. (1 300 Worter & Abb. 


1954 625 .1 : 621 .33 (43) 
Der Eisenbahningenieur, April, S. 91. 

KUHN (A.). — Gleisabsenkung mit « Matisa » 
Bettungsreinigungsmaschine im Zuge der Elektrifizieruns 
der Strecke Hamm-Diisseldorf. (800 Worter & Abb. 


625 .1 


621 .138.3 (43) 


621 .134.1 


E.T.R. Eisenbahntechnische Rundschau. 
(K6In-Darmstadt.) 


1954 “ * 656 .225 & 656 .26 
Eisenbahntechnische Rundschau, April, S. 123. 

HEERING (H.). — Die technische Entwicklung de 
Haus-Haus-Verkehrs mit Behaltern. (8 000 Worter & Abb. 


1954 656 .225 & 656 .26 
Eisenbahntechnische Rundschau, April, S. 142. 

NEUBAUER (M.) & RUPP (O.). — Die technischi 
Seite der Mechanisierung im Stiickgutumschlag. Paletten 
Gabelstapler und Handfahrgerate. (10 ow Worter 4 
Abb.) 


1954 625 .154 (43) & 625 .155 (43 
Eisenbahntechnische Rundschau, April, S. 160. 

NIEDERSTRASSER (L.). — Vereinheitlichte Loke 
motiv-Drehscheiben und -Schiebebiihnen der Deutsche 
Bundesbahn. (7 000 Worter & Abb.) 


1954 
Eisenbahntechnische Rundschau, April, S. 176. 
FUCHS (H.). — Neue Wege im Bau von Lokome 
tivdrehscheiben. (1 500 Worter & Abb.) 


625 .15 


1954 
Eisenbahntechnische Rundschau, Mai, S. 208. 
MANZ (G.). — Die Systemfrage bei der Elektrifizie 
rung von Eisenbahnen. (2 000 Worter.) 


621 .33 


der Dieseltriebfahrzeugplanung der Deutschen 
desba (5000 Worter & Abb.) 


Deutsche Eisenbahntechnik. (Berlin.) 


1954 62522 
“utsche Eisenbahntechnik, Marz, S. 83. 


ee (H.). — Gummi, Konstruktionselement im 
7 ns 


(4.000 Worter & Abb.) 


1954 625 .172 (43) 
sutsche Eisenbahntechnik, Marz, S. 103. 

HOPPE (H.). — Das Unterschaufeln in der Gleisunter- 
Itung bei der Deutschen Reichsbahn. (1 200 Worter 
Abb.) 


1954 625 .142.2 
eutsche Eisenbahntechnik, Marz, S. 105. 
SCHEIBERT (W.).— Die lamellierte Kiirzungsschwelle. 
000 Worter & Abb.) 


1954 625 .144.4 
sutsche Eisenbahntechnik, Mai, S. 163. 
SCHMAGER (G.). — Mechanisierung der Oberbau- 
beiten. (6000 Worter & Abb.) 


1954 656 .222.5 
eutsche Eisenbahntechnik, Juni, S. 203; August, 
S. 290. 


POTTHOFF (G.). — Der Einrichtungsbetrieb. (10 000 
Orter & Abb.) 


* 


Elektrische Bahnen. (Miinchen.) 


| 1954 621 .335 
‘ektrische Bahnen, Mai, S. 101. 
‘SCHLEMMER (F.). — 75 Jahre elektrische Loko- 


otiven. (5000 Worter & Abb.) 


11954 

-ektrische Bahnen, Mai, S. 110. 
‘KLUSCHE (W.). — Der elektrische Zugbetrieb der 
veutschen Bundesbahn. (3 000 Worter & Abb.) 


621 .33 (43) 


| 1954 : 

‘lektrische Bahnen, Mai, S. 115. 
| HILSENBECK (K.). — Steuerung von Wechselstrom- 
lnrzeugen. (5000 Worter & Abb.) 


621 .337 


| 1954 621 .31 
lektrische Bahnen, Mai, S. 124. 
*NOWAG (W.). — Fortschritte in der Bahnstromver- 


wrgung durch Stromrichter. (5000 Worter & Abb.) 


& Abb.) 


1954 621 .333 


Elektrische Bahnen, Juni, S. 153. 


TOFFLINGER (K.). — Die Beanspruchung des 


Bahnmotors. (3 000 Worter & Abb.) 


Glasers Annalen. (Berlin.) 


1954 621 .133.7 
Glasers Annalen, April, S. 81. 


WISFELD (W.). — Aussere oder innere Aufbereitung 
des Kesselspeisewassers fiir Lokomotiven? (1 500 Worter.) 


1954 6257215 
Glasers Annalen, April, S. 84. 

KRUGMAN (H.-L.). — Neue Anwendungsméglich- 
keiten des Vogel-Verfahrens zur Untersuchung der 
Bogenlaufigkeit von Schienenfahrzeugen. (2 000 Worter 
& Abb.) 

1954 625 .245 
Glasers Annalen, April, S. 94. 

CRAMER (E.). — Ein neuer 52-t-Eisenbahn-Zwei- 
seitenkipper. (1 500 Worter & Abb.) 


Internationales Archiv fiir Verkehrswesen. 
(Frankfurt-Main.) 


1954 621 .33 
Intern. Archiv. f. Verkehrswesen, Nr. 6, 2. Marzheft, 
S. 129. 


SCHWERING (F.). — Die Systemfrage bei der 
Elektrifizierung yon Eisenbahnen. (1 500 Worter.) 


1954 656 .212.5 
Intern. Archiv. f. Verkehrswesen, Nr. 7, 1. Aprilheft, 
S. 161. 


Prof. Dr. BASELER. — Die ferngesteuerte Abdriick- 
lokomotive. (1 200 Worter.) 


1954 656 (43) 

Intern. Archiv. f. Verkehrswesen, Nr. 9, 1. Maiheft, 
S193: 

Dr.-Ing. H.-Ch. SEEBOHM. — Grundsatze der 


deutschen Verkehrspolitik. (6 000 Worter.) 


1954 385 .1 
Intern. Archiv. f. Verkehrswesen, Nr. 13, 1. Juliheft, 
S. 289. 


BERKENKOPF (P.). — Zur Frage der Kapital- 
rechnung der Inyestitionen in den Binnenverkehrswegen. 
(5 000 Worter.) 


‘ inphasenlokomotive — 
Co’Co’ Nr. 6051 (neu 20001) der Société Nationale des 
Chemins de fer frangais (S.N.C.F.). (6000 Worter 


& 
ad 


a 


re he a ; 


Schweizerisches Archiv fiir Verkehrswissenschaft 
und Verkehrspolitik. (Ziirich.) 


1953 385 .62 & 385 .63 
Schweizerisches Archiy fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 3, S. 199. 
COTTIER (R.). — Zur Weiterbildung des internatio- 
nalen Eisenbahntransportrechts in Europa auf Grund des 
TUeG (CIM) und des IUeP (CIV). (8 200 Worter.) 


1953 656 .234 (4) 
Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 3, S. 240. 
BAUER (J.). — Die jiingste Entwicklung der Personen- 
fahrpreise europdischer Eisenbahnen. (2200 W6Orter 
& Tafeln.) 


1953 656 .2 
Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 4, S. 299. 
MARGUERAT (A.). — Le chemin de fer et ses efforts 
de rationalisation face a l’évolution actuelle des trans- 
ports. (3 500 mots.) 


1953 385 .114 

Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 4, S. 337. 

HURLIMANN (W.). — Die Kostenrechnung in 
Eisenbahnbetrieben. (3 500 W6Orter.) 


1954 385 .3 (492) 
Schweizeriches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 1, S. 1. 
TISSOT van PATOT (J.P.B.). 
Niederlandischen Eisenbahnpolitik. 

Tafeln.) 


1954 656 (42) 
Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 1, S. 63. 
PONSONBY (G.J.). — The co-ordination of British 
Transport. (2 000 W6Orter.) 


1954 656 
Schweizerisches Archiv fiir Verkehrswissenschaft und 
Verkehrspolitik, Nr. 2, S. 144. 
GFELLER (W.). — Die Einnahmenausfille der 
Kisenbahnen infolge Motorfahrzeugkonkurrenz. (10 000 
Worter.) 


— Grundsatze der 
(7000 Worter & 


Signal und Draht. (Frankfurt a. Main.) 


1954 625 .143.4 & 656 .259 
Signal und Draht, April, S. 57. 

ROHR (W.). — Zur Fortentwicklung des Schienen- 
isolierstosses. (3 500 Worter & Abb.) 


1954 621 .33 & 656 .254 
Signal und Draht, Mai, S. 97. 

GEHRE (P.). — Storung des Funkempfangs durch 
den elektrischen Bahnbetrieb. (1 500 Worter & Abb.) 

1954 656 .254 (43) 


Signal und Draht, Juli, S. 104. 

ATZGER (F.). — Die Instandsetzung der Fernmelde- 
werke bei der Bundesbahn-Fernmeldewerkstatte Miin- 
chen-Aubing. (3 000 Worter & Abb.) 


Verkehr. (Wien.) 


1953 
Verkehr, Nr. 43, 24. Oktober, S. 1405. 
Dr. M. SCHANTL. — Die Kommerzialisierung 


Osterreichischen Bundesbahnen. (1 500 Worter.) + 
In English. P 
—— 


The Engineer. (London.) 


1954 621 .431.72 (8) 
The Engineer, March 19, p. 422. - 
Diesel-electric railcars for South America. (900 words 


& figs.) 


1954 
The Engineer, March 26, p. 463. 
Experience with British standard locomotives. (1 100 
words.) 


1954 
The Engineer, March 26, p. 467. 
Colour-light signalling on the Southern Region. (1 400 
words & fig.) 


621 .131.1 


656 .25 (42) 


Engineering. (London.) 


1954 621 
Engineering, May 21, p. 665. 

Standard 2-6-0 tender engine for British Railways. 
(800 words & figs.) 


1954 ‘ 
Engineering, June 4, p. 729. + 

Express passenger eomsare for British Railways. 
(1 200 words & figs.) 


1954 
Engineering, June 18, p. 792. 
Diesel mechanical railcars. (1 200 words & fig.) 


132.1 (42) 


621 .132.3 (42) 


621 .431.72 (941) 


1954 625 .17 (42) 
Engeneering, June 18, p. 798. 
Wagon mounted trenching machine. — Self-propelled 


ditcher for railway track. (1 000 words & fig.) 


1954 
Engineering, July 2, p. 16. 
Electric locomotives. (2 200 words & fig.) 


621 .335 (44) 


Journal, The Institution of Locomotive 
Engineers. (London.) 


1954 621 .338 (42) 
Journal, The Institution of Locomotive Engineers. 
Vol. 44 (Part .No. 1), p. 12 
MANSER (A.W.). — The wearing parts of electric 
rolling stock. — A review of experience on the Londor 
Transport system. (80 pages, illustrated.) 


L 

& 656 .221 
ral, The Institution of Locomotive Engineers, 
Vol. 44 (Part No. 1), p. 91. 

\NDREWS (H.I.). — The measurement of train 
stance. (77 pages, illustrated.) 


The Locomotive. (London.) 


954 621 .132.1 (42) 
> Locomotive, February, p. 15. 

3.R. 2-10-0 heavy freight locomotives. (2.100 words 
figs.) 

954 

> Locomotive, February, p. 22. 
Vestern Australia Bo-Bo Diesel-electric locomotives. 
00 words & figs.) 

954 

> Locomotive, February, p. 30. 


‘lectric locomotives development in Austria. (1 400 
rds & figs.) 


621 .431.72 (941) 


Mechanical Engineering. (New York.) 


954 621 .33 & 621 .438 & 625 .28 
chanical Engineering, April, p. 334. 

\ report on progress in railway mechanical engineering, 
2-1953. (8 000 words & figs.) 


954 621 .335 (73) 
chanical Engineering, June, p. 497. 

tydraulic torque-converter transmission for locomotives. 
(00 words & figs.) 


Modern Transport. (London.) 


954 621 .132.1 (42) 
idern Transport, May 1, p. 11. 
Jew B.R. locomotives. — Standard class 3 2-6-0 type. 


) words & figs.) 


954 

dern Transport, May 15, p. 25. 
1ANSER (A.W.). — Rolling stock policy of London 
nsport Executive. (1 200 words & figs.) 


254 

dern Transport, May 15, p. 30. 
\AYLOR THOMPSON (J.). — Mechanisation of 
manent way work on the railways of Great Britain. 
(00 words & figs.) 


621. 338 (42) 


625 .17 (42) 


Modern Railroads. (Chicago.) 


954 621 .438 (73) 
dern Railroads, July, p. 49. 

& W gets steam turbine locomotive. (1 800 words 
188.) 
154 69 (73) 
dern Railroads, August, p. 90. 
. & N.W. raises the roof. (700 words & figs.) 


621 .335 (436) 


ae ee 


The Oil Engine and Gas Turbine. (London.) 


1954 
The Oil Engine, January, p. 334. 
18 British locos. for Australia. (800 words & figs.) 


621 .431.72 (94) 


1954 
The Oil Engine, January, p. 335. 
Railcar transmission units. (750 words & figs.) 


621 .431.72 


1954 
The Oil Engine, January, p. 352. 
Taking stock of the gas turbine situation. (2 400 words 
& figs.) 


621 .438 


Railway Age. (New York.) 


1954 656 .212 (73) 
Railway Age, March 8, p. 69. 
How Wabash speeds yard moves with interlockings and 


communications. (1 600 words & figs.) 


1954 
Railway Age, March 15, p. 48. 
MARSH (J.F.). — In new line construction... bridges 
built ahead of track. (2 300 words & figs.) 


625 .13 (73) 


1954 621 .431.72 (43) 
Railway Age, March 15, p. 62; March 29, p. 10. 

BLEIBTREU (H.). — Here’s a revolution in passenger 
train design. (2 300 words & figs.) 


1954 
Railway Age, March 15, p. 65. 
Operated by engineman... radio controls this power 
switch. (600 words & figs.) 


656 .25 (73) 


The Railway Gazette. (London.) 


1954 621 .33 
The Railway Gazette, Febr. 19, p. 206. 


Review of electric traction systems. (1 600 words.) 


1954 621 .332 
The Railway Gazette, Febr. 19, p. 208. 
GRANT (J.C.). — Switching of D.C. traction feeders. 


(2 400 words & figs.) 


1954 621 .132.1 (68) 
The Railway Gazette, February 26, p. 237. 

Condensing locomotives for South Africa. (2 000 words 
& figs.) 


1954 621 .133.7 (42) 
The Railway Gazette, February 26, p. 241. 

Scale prevention and sludge removal. (1 000 words 
& figs.) 


1954 
The Railway Gazette, March 5, p. 268. 
Further Beyer-Garratt locomotives for the Rhodesia 


Railways. (2 400 words & figs.) 


621 .132.1 (6) 


656 143) & 656 .2 a 
as The Railway Gazette, March 12, p. 208. 


Convertible road-rail buses on the German Federal 
Railway. (700 words & figs.) 


1954 625 .236 (42) 
The Railway Gazette, March 12, p. 301. . 

Cleaning of electric rolling stock underframes. (600 
words & figs.) 


1954 621 .33 (42) 
The Railway Gazette, March 19, p. 325; April 16, p. 437. 

Southern Region change of frequency scheme. (3 800 
words & figs.) 


1954 656 .25 (43) 
The Railway Gazette, March 19, p. 329. 

Power and automatic signalling at Cologne. (1 600 
words & figs.) 


1954 621 .335 (44) 
The Railway Gazette, March 19, p. 352. 
The French Railways speed record. (400 words & figs.) 


1954 » 625. 245 (42) 
The Railway Gazette, March 26, p. 354. 

British Railways transformer wagons. (500 words 
& figs.) 

1954 656 .25 (59) 
The Railway Gazette, March 26, p. 355. 


CUNLIFFE (J.P.). — Train auto alarm system in 
Malaya. (900 words & figs.) 


1954 625 .143.5 (42) 
The Railway Gazette, March 26, p. 357. 


Doubly-flexible rail-to-sleeper fastenings. (800 words 
& figs.) 


1954 656 .254 (42) 
The Railway Gazette, April 2, p. 380. 


Power signalling at the approaches to East Croydon. 
(900 words & figs.) 


1954 625 .22 (73) 
The Railway Gazette, April 2, p. 386. 


Pensylvania Railroad clearance car. (600 words & figs.) 


1954 625 .4 (71) 
The Railway Gazette, April 9, p. 408. 


The Jouge Street subway, Toronto. (4000 words 
& figs.) 


1954 625 .215 
The Railway Gazette, April 23, p. 466. 

Developments in wagon bogie design. (1 200 words 
& figs.) 

1954 621 .132.1 (42) 
The Railway Gazette, April 30, p. 496. 
British Railways class «3>> standard engine. (700 words 
& figs.) 

1954 621 .431.72 (42) 
The Railway Gazette, May 7, p. 524. 

Light weight Diesel trains for British Railways. (1 500 
words & figs.) 


1954 621 .335 (43) 
The Railway Gazette, May 14, p. 552. 

New Bo-Bo mixed-traffic prototype in Germany. 
(1 100 words & figs.) 


ae Railway Gazette, May 28, p. 609. : 


s 
poe 43. 


British Railways Diesel-electric main-line locomen iv 
(1 200 words & figs.) 


1954 621 «13 
The Railway Gazette, June 4, p. 630. 
- WELCH (T.B.). — Design of steam locomotives t 
the tropics. (1 100 words.) 


1954 621 .33 (49; 
The Railway Gane June 11, p. 660. 

SEMMENS (P. W.B.). — Netherlands multiple-un 
electric performance. (700 words & figs.) 


« 1954 621 .132.3 (42 
The Railway Gazette, June 11, p. 663. 

British Railway Class «8» locomotive. (2 200 word 
& figs.) : 


1954 625 .232 (8: 
The Railway Gazette, June 18, p. 689. : 
Rolling stock for Argentine Dates (1 900 woe 

; 


mh oof 


& figs.) 


1954 625 2 
The Railway Gazette, June 25, p. 718; July 2, p. 13, 
McARD (G.W.). — The advantages of articulation. - 

I. Rolling stock designed to facilitate curving. — II. Exan 
ples of rack, adhesion and articulated locomotive 
(1 500 words & figs.) 


Diesel Railway Traction. (London.) 


1954 ¥: 621 .431.72 (49 
Diesel Railway Traction, February, p. 27. 


Diesel traction in Luxembourg. (600 words & fig: 


1954 621 4: 
Diesel Railway Traction, repre p p. 29. 


JOHNSON (Patrick). — Gas turbines. (1 200 wor 
& figs.) 


1954 621 .431.72 (94 
Diesel Railway Traction, February, p. 31. 


Western Australian locomotives. (2 100 words & fig 


1954 621 .4 
Diesel Railway Traction, February, p. 35. 
eae (J). — Gas turbine locomotives. (2 400 wor 

gs.) 


1954 621 .438 ( 
Diesel Railway Traction, February, p. 41. 

WILSON (J.E.). — The G.E. gas- turbine locomotiy 
(3 000 words & fig.) 


Railway Locomotives and Cars. (New Yor! 


1954 ' - 621 .431.72 
Railway Locomotives and Cars, March, p. 51. 

Alco’s DL-600 designed for three classes of servi 
(2000 words & figs.) 


aves eek AM 
n woe words & figs.) 


)5 oa .23 (73) 
ay Locomotives and Cars, April, p. 
ns aluminium-alloy passenger cars. a ‘000 words 


5 621 .431.72 (59) 
way Locomotives and Cars, April, p. 55. 

RZE R (J.K.) and SICILIANO (A.C.). — Diesel- 

trics for Indonesia. (1 400 words & figs.) 


ppiway Track and Structures. (Chicago.) 


625 .13 (73) 


lway Track and Structures, January, p. 43. 
[ARRIS (A.R.). — C & NW replaces old truss 
1S. (1 700 words & figs.) 


954 625 .17 (73) 
lway Track and Structures, January, p. 46. 
=o inserts tie pads out of face. (1 300 words 
1gs 


954 625 .17 (73) 
lway Track and Structures, February, p. 45. 

[URSCH (S.R.). — Greater M/W efficiency... how 
as been accomplished. (1 900 words, figs & table.) 


954 T2a aa bi3) 
lway Track and Structures, February, p. 51. 
iving old station that modern look. (1 700 words 
gs.) 


Jniversity of Illinois Bulletin. (Urbana.) 


954 < 625 .143 .3 
versity of Illinois Bulletin, Reprint Series No. 51. 
RAMER (R.E.) and JENSEN (R.S.)..— Progress 
rts of investigation of railroad rails and joint bars. 
pages, illustrated.) 


154 625 .143 .3 
versity of Illinois Bulletin, Reprint Series No. 53. 
RAMER (R.E.) and JENSEN (R.S.). — Progress 
rts of investigation of railroad rails and joints bars. 
pages, illustrated.) 


In Italian. 


Ingegneria ferroviaria. (Roma.) 


54 621 .132.1 (495) 
gneria Ferroviaria, Aprile, p. 277. 

RESSI (G.). — Locomotive tipo Ma 2-10-2 per le 
ovie Greche della S.E.K. (2000 parole & fig.) 


1954554 


| Ingegneria Ferroviaria, Maggio, Dp. 367. x 
| MUSSO (G.). — Natura fisica della difesa dalla = 
| corrosione per elettrolisi. (4000 parole & fig.) ae 


1954 
Ingegneria Ferroviaria, Giugno, p. 475. 
POLESE (A.). — Sul calcolo del sistema binario- 


traverse con particolare riguardo ai (com di insta- 


bilita. (3 000 parole & Bey 


1954 625 .2 
Ingegneria Ferroviaria, Giugno, p. 485. 

SAVOJA (A.). — II problema del rinnovamento del 
materiale rotabile. (3 000 parole.) 


1954 621 .336 
Ingegneria Ferroviaria, Giugno, p. 492. 

CIPRIANI (A.). — Le azioni del pantografo sulla 
linea di contatto. (4 500 parole & fig.) 


Trasporti Pubblici (Roma.) 


1954 625 .255 (43) 
Trasporti Pubblici, Aprile, p. 557. 

La frenatura electrica a recupero nelle ferrovie metro- 
politane e suburbane. (1 500 parole & fig.) - 


1954 625 .42 (45) 
Trasporti Pubblici, Maggio, p. 625. 

Dr.-Ing. V. PERRONE. — La Ferrovia Metropolitana 
a Roma. X-13 : Materiale rotabile. (8 000 parole, tabelle 
& fig.) 


1954 621 .33 (94) 
Trasporti Pubblici, Maggio, p. 695. 

La prima importante elettrificazione ferroviaria in 
Australia con corrente continua a 1500 V. (2 500 parole 
& fig.) 


In Netherlands. 


Spoor- en Tramwegen. (Utrecht.) 


1954 656 .212.5 

Spoor- en Tramwegen, Nr. 6, 18 Maart, p. 89, 92, 94, 
102, 105 en 109. 

PONT (W.A.C.). — De oploophelling bij rangeer- 
heuvels. (1 000 woorden & fig.) 

BOOT (B.C.M.). — De hoogte van de rangeerheuvel. 
(1 500 woorden & fig.) 

VAN DEN BRINK (M.). — Trein- en rangeerdienst. 
(1 800 woorden & fig.) 

BOOT (B.C.M.). — Rangeermethoden. (2 000 woorden 
& fig.) 


VAN LOON (O.C.A.). — Concentratie van rangeer- 


emplacementen. (2 500 woorden.) 


VAN DEN BRINK (M.). — Mobilofoon voor de 
rangeerdienst. (800 woorden.) 


625.1401 — 


M, Weissenbruch & Co., Ltd., Printer to the King, 49, rue du Poingon, Bruxelles. 


Printer to the King 


(Manag. Dir.: P. de Welssenbruc 
va ae 238, chaussée de Vlourgat, — 
PRINTED IN BELGIUM . _. Edit. responsible 


\ i 


